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Introduction

The development of new measures of cognitive variables in
elementary school:children is a task marked potentialities
for extending our knowledgeof how children grow, develop and learn
to. cope with the problems extant in their environment. In this
connection-the measurement of cognitive development p' nixes to
provide'a rich source of data on-whirl to base instructional
programs and materials. For eXample an assessment of differential
CognitiVe fuhdtioningimtween advantaged And disadvantaged children
may facilitate the identification of fruitful forms of compensatory
instructional programs.

This report-covers Phase II of a two phase project. Phase I
consisted_of three tasks:-

1,* A review of theliterature,which pertains directly to cognitiOn,
ccsnitiveliunctioning in children and the measurement-of
-cognitiVe-idevelopmenti.- cognitive
-functionintareiindludedhey-are-:concept-formation,
languager-deVelement,r logicalthinking, problem solving and
response Stifle. Fcit each area this Report*includes a critical
reiiet of the published and unpublished literature, an
annotated bibliography of-the five to twenty percent of
the referendes cited.Which were judged most important to
this project and a complete bibliography.

A description and rationale for those cognitive processes
for which instruments are to be-constructed. In addition
to the discusision of the processes themselves attention is
giVen,to'the problems of measurement duettO the nature of
the cognitiVelprocesses, the nature of-the various eleMentary
school populations with when such instruments would be used,
and the cost factor attendant to different testing formats.

-The proposal of a set of achievement measures to be administered
together with the tests of cognitive development and a
stateMent of our plans for data collection, statistical analysis
and related design considerations.

Phase II consisted of four additional tasks:

4. Prepare, revise and describe instruments designed to measure
the cognitive variables categorized as concept formation,
language development, logical thinking, problem solving and
response style and provide a rationale for the particular
types of instrumentation developed.
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5. Administer both the new cognitive measures and the selected
achievement tests to the specified populations. Report
conditions under which the measures were administered, the
procedures involved, the particular children who were tested
and any other pertinent information. Tell when and where
teat administration took place; demonstrate the satisfactory
fulfillment of the sampling requirements specified. Any
special problems encountered during data collection which
might result in contamination or invalidation of results
should be noted.

Present and analyze statistically the data on both the

_cognitive-and aehieVement-measures. Interpret the results

in accordance with the theoretical_framework and-major
pinpOseit-outlined_forile-project.-

7. Make_reComMendations-lov-thefUrther development and use of
the -new measures of cognitive deVeloiment.

r



Preparation of Measures of Cognitive Variables

In this sectionwereporhe activities which led from the
descripticciand rationale for those Cognitive processes for which
instrUments Were to be constructed to the issuing of final forms of
the various tests. These activities included item production, initial
test construction, tryoft, pilot studies including item analysis and
relidbilitydetermination and the revisions *Lich culminated:in the
tests used in March and April for the main data Collection in Gary,
Indiana.

These activities are reported under five heads: concept
formation, language development,Joecalibinking, Problem solving
and-response style.



Concept Formation

Theoretical NW.=

The review of the concept formation (CF) literature identified two
distinct, complementary approaches to concept formation. These two
essentially different views of CF served as the theoretical basis of

the test development.

Extemeive manipulation of variables A CF has taken place in
psychological research, usually with adults. Typically, and almost

exclusively, this has been of the discriminant response type. Exemplars
and monexemplars -aro identified followed by a presentation of new stimulus

objects to be clarified by the subject. This has taken many forms,
from attribute cards to wooden blocks._ For this type of task,- the subject
'Oases attention on between - thing constancy. Positive and/or negative
instances -are presented-ad-the-subject is-asked to identify= instance

as positive_or-negative.

In -a second view -of Clj Piaget_focased_attention m-a-partiCular
situation.- Attributes are eysteaddAlelltvaried-and-the abjectis
task is_todearmine if the-mow situation exemplifies the same-object.
In-studying the concept of-number, the child typically is shOWn: two
rows of objects such as congruent discs. Attention is directed to

the two sews- and it is pointed out that there are the sake'nuMber of
discs in each. Them one row of discs is spread out. The child's task

is to determine if there are the same number of objects in the two tows.
The underlying principle is that the number concept is independent of
the arrangement of the objects. Attention is focussed on within - thing
constancy-. The ability to r:Jspohd Correctly to such,a task has been
tied into developmental stages of cognitive. growth.

Thus, CF is more than just learning the property shared by asst of
stimuli, it also involves recognising a constancy inn the face of changes

in the stimmlus objects. It is a matter of within - thing as well as

between-thing anstaney.

We wished to develop an instrument which would (1) not he biased

by reading difficulty; (2) be sufficiently stimulating to ciOure

the attention of children; (3) incorporate both aspects of CF delineated

above; (4) have a Spread of item difficulty to be appropriate to
students of grades-2, 4, and 6; (5) in light of the possible application
of such a test, follow a group administration format.

The instrumentation followed two patterns. Part I of the test
Masora within-thing CF and Part II between -thing CF. Each of these

parts will now be described.

Part I of the instrument



A cine-peychometric approach was chosen as the method most ispropriate
for this task. Itthas the advantages of being appealing to students, avoids
the reading problem, And lends itself to group administration. Piagstian
comeervations composed the entire part I. Items on conservation of number,
lemgth, area, mass, quantity, weight, and volume were developed. Since
these involve movement of objects the tins- psychometric appr..lch is ideal.

As am movie consisting of 21 items was made. Characteristically, the
movie showed a set of objects, Ism transformation was performed, and a
pointer indicated the pair of objects or sets to be chosen between. An
audio tape was made and syshronised with the film. The tape recorder ran
costireously while the projector was turned on and off for each item by
cue. The-children had three choice. on each item; they were to Atoms
which of the objects or sets was greater on some dimension or whother
the:voters the lame on that-dimension. Three of the twenty-one items
were inserted to break the tendency to respond the same as before,
elms the correct answer on many of thilteme was "same."

II. lksbellistAitliwimatammuk

A. 'Notion picture file

Work an the use e the filaments for testing cognitive variables
had alreaiy been undrtahem during the previous year. The decision to
ups filmed presentation of test items was made on the basis of rrevions
research as well as the Movables against disadvantaged children of
traditiemal paper and pencil testa requiring reading.

For the film portion of the test * lint of tasks was delineated
based on the work of Moot and previous experimental work undertaken
at Perdue. The test consisted of 11 Martian conservation items of
amber, length, 1111111 quantity, Weight and volume,: For exempla-two
comgrusat ballsof clay were shown on the screen. __Ss were told they
had the same Mount of clay. Thep one ball was slowly rolled between
hands to forma sausage shape. With the two forms of clap on the
screen'the Bs were asked to mark the star if this one has more clay
(pointer to left fork) and mark the key if this one (pointer to

rt'f) right) fora; Akerktae flower if they both have-the_same amount of
' elm. These have bees shown to be_related to intellectual development.

Conservation items are measures of within-thing concept formation.
DeSinning in December, instructions and sequences of the tasks were
designed, filmed, and edited On the basis of quality of filmes well
As quality of task procedures. Additional footage was shot to coseIsto

1,10) the test. When all sequences had .been edited, they:were again edited
e-Ak on the basis.of hypothesised order of difficulty. Included with the
--40 fundamental sequence of tasks were appropriately spaced items intendedz to break response patterns which night be formed by the subjects. The

test was completed_ Is January 1971 for use in,pretesting.

-Cin B. 'Seepage Booklets

Sash page of the response booklet contained a rectangular region
subdivitted into three squares, each of which contained a drawing of an
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object judged to be known and recogniscd by the prospective subjects.
The drawings were of a star, a flower, a-A a key, in that order.
Nerisontal placement of the drawings corresponded to horizontal placement
of the two oats of objects depicted on the film. Similarly, vertical
placement corresponded to vertical placement on the film.

Alter trusforastion of m of the two sets of objects on the film,
each of the sets was pointed to. If the subject judged the left one
(top) to have "mores, the star was to be mike while if the right one
(bottom) was judged to have "more" the subject was to nark the key. If
both were judged to have the same, the flower was to be marked.

Color-coded pages were used In the response booklet for the film
poetics of the test. This was done in order to avoid requiring
knowledge of numerals- for subjects in grade two in particular. Easter
drawings were niailoof the subdivided rectangle and star, flower, and

.7

For the part II of the test,- assessing classical concept- fosuation,__
a pool' of -possible-- items was formed * -a -first :step. -_ Each- ites- consistad
of three- rows --of :dm-dam:rim one: consisting -of -exemplars, rows- two
sossisting Of nowememplars, and -rot three consisting' of tour -or -five
drawing, -nem irhich the subjerit -was to seleCt all Or those which were
eamiplars (ono or two of this). There ii4ere twelve iten --in -part II
of the CF telt. For each- item, printry type was- used on rows one_ and
two of the page to tell whether the drawings -represented cerimplarcor
nos-eumplars. Oa row three, the some sin type -was --used to -ask:which
were exemplars As- before, -those bOoklets were produced by use of
multilith to obtain Clear Copy. Two practice items -Imre prepared for
preseatatios hp the investigator as instruetient for this part Of the
test.
C. Audio Taps for Film Forties

UP= completion of editing of the film sequences and design of the c)
accompanying response booklet, production was started of the audio tape
Walt wee to be used in conjunction with then during the testing procedure.
A script was prepared which instructed, _the subjc$ to mark the star,
flower, or key, according to his 'belief, upon viewing items on the
motion picture film. Appropriate pauses had been incorporated during the
film preparation to allow for these rope -"I taped audio Instructions.

Care was tibia in the preparation of the film so that the order of
Instructions given the subject could be varied to control for-recency
responses. Daring administration the audio tape ran continuously and
the movie projector was turnedos and off to achieve synchronisation.

III. riStglectia Zit ild Meal Atiatala

A. Pretesting

6



One hundred fifty, second, fourth, and sixth grade children
considered to be representative of the damp'e to be used in the
final testing.served as the-pretest sample. Intact classes were
tested at each grade level using the instrument produced for this
purpose. Total administration time for the test was approximately
45 minutes.

Reopen's booklets were distributed by one teamimember while
two others set up file and audio equipment. Subjects were told-that
their help was,needed in making a better movie by answering questions
about it. The file portion_of the-test proceeded without -apparent
difficulty. Next, the film-response booklets were collected and those
for the second Part-of the test were distributed.' The team leader
vent through-tWoprepered exanples fOr instruction on aarkiug and the
subjects were then instructed to coiplete_their booklets in the-same

AfterAhe first class:it-imiamovepparentthatthey should be
paced:throUgh-allAteme-anctstbsequentlyAhis wes-done.

D. not analpis

The next step was -to transfer responses to Mark-eonse cards-in
order to obtain item analysis, test difficulty and interval consistency
reliabilities, test diffictlty and KR-20 Wiese are summarised in Table

Table 1.

Test Difficulty and Reliability. by Subjects' Grade

Difficulty DA2
Rusk 1

Part I .43 .8oPart n .24. . .29
Total .37', .75

gads k
Part-I .70 .86
Part II .39 .53
Total. .59 .80

Mgt i
Part I .89 .83
Part II .55 .72
Total .77 .81

SAMNA
Part I .66 .90
Part II .38 .69
Total .57 .90



Correlations between the concept formation test and intelligence
and achievement test scores of the subjects are shown in Table 2.

Table 2

Relationships Between Concept Formation and
Intelligence and Achievement Measures

FAIL fia LI Ida
1. IQ Verbal .24 .21 .28
2. IQ nonverbal .10 .01. .30
3. Vocabulary .26 .23 .30
4. Reading .14 .1,3 .15
5. Language .24 .22 .26
6. Work study .29 .25 .31
7. Concept Arith. .10 .05 .19
8. Prob. Solv. Arith. .16 .15 .14
9. Total Arith. ..15 .11 .21

10. Part I .71 .97
11. Pert II .71 .85

mol.

The results of tbe pretest suggest that what is being measured by the
concept fermation test is essentially different from that measured by the
pre-ertsting tests listed. Author, this Instrument appeared to have
satisfactory internal consistency as judged from the -reliability estimates.

Ir. alma sa batomma
Ltd me. Four items were revised prior to final testing. Item 8

showing rods of different sizes was refilmed sottket thempeinteriindlirated
top rod first as in all, other items of a vertical orientation. Item
11 on discontinuous quantity (beans in timbers) was changed to Use a
tall thin container instead of a short flat container to provide variety.
/tea 2]:5M 22 aok volume with Gibes lore revised to provide more
perceptual contrast between initial and terminal states ee' effected by
the transformation.

Though it was not necessary to do these revisions on the basis of
the item analysis, it was felt that the result would give a more accurate
account of the conceptual ability of the subjects and result in a higher
quality instrument.

fiti in. Observation of subjects during testing indicated that results
night be confounded by a lack of reading ability on the part of may
students due to a lack of fatiliaritY with the printed mediating terms used
in the reopen,* booklets. A second problendwas related to the number of
correct alternatives on seer items. Often, one successful choice appeared
to satisfy subjects' need for success and consequently their search for a



second alternative did not take place. The third problem, indicated by
the item analysis, was that some items vire too difficult and more easy
items were desired. In retrospect these changes-were not necessary.

Thus a comprehensive revision of therPart:II of the
test was undertaken. It was decided to place the instructions for this
portion of the test on film, then continue with audio_ instructions only
for the test proper. The revisies. included:

1. graded difficulty of items as judged by the investigator,

2. selection of five new items of varying difficulty, and

3. revision often items used on the pretest.

Revision of the pretest items included:

1. having just one correct alternative and

2. changing-thenumber of- possible alternatives from four to five
to help control fOr guessing.

All items were reproduced on colored paper to continue the booklet
Throat used in_the file portion of the test.

P. nansiglagamila4Aalnitek

The final form of the CF test, like the prelidinary form, consisted
of tia_parts. Part I was_a_test of conservation, within-thing concept
fermatiOn; part II wee a dietriminante response, Iitesen-thing_cOncept
formation task. Part I was calmed Only superficiellY Since the pretesting
ideitified- no prOblems. It consisted Of twenty-one items measuring
conservation ofinaber, length,-epantity,,-mass, area, and'volume. The
administration tins for part_Iwas 30 minutes. Directions were presented
via taps by a !Male voice and-the visual component consisted of an emm
Colors:lotion picture. The tape recorder ran continuously during the
administration, -while -the projector was turned off and oa by cues on the
audio tape.- The pupil respesas booklet was-mods of varying colored
Paper. All 23 pages were:sprinted_ identIcally except-for the horisontal
or vertical orientation of the response-boxes to correspond to the
form of the visual stimuli.- lath-page contained three squareg; one
containing a star, awe flower and-one aley. The pupils were to mark
wetly one of the bobs withal 314 There were two practice items.
Table 3 shoes the concept-being assessed in each item.

Table 3
Item:types in Part I of the Concept Formation Test

Zia 2L Csawritaisa

1, 3, 4 amber
2 (more) response breaker

9



Table 3 continued

Um Dm a Conservation

5, 7 length

6 response breaker

9, 11 discontinuous quantity

10 inequality of quantity
12, 13 mass
14, 15 continuous quantity
16, 17, 10 area
19, 20, 21 - volume

Part Il_wastevised intensively on the beads of pretest data. The
words were =removedfrouthe page since they seemed to-be a-distractor.
On each --it.. there .were four shapes in the toP-row-(positive_exemplars),
four shapes in the secoad-row-(negative-instanclis) and five_shapes on
the-bottom row.:-The-stbject-lawsto_choossione shape on:the-bottom-row
whichwairlikeithe'ones-in-:thetOp:row.- The nature-of_the items can
best be-peen-btreferring4o-the-reepeinselbooklet-for_part IL

There Were two pradtice=items-preeented_bymovie and
taps recorder. The -13--testAtens,Were-presented vie test booklet and
tape-recorded instructions, with the pupils marking response booklets and
Oiceiving direCtione &On the-tape recorder only.

Thus the-final forst of the test consisted of 34 items with four
practice nobs. The total testing tine Was 45 minutes.



LANGUAGE DEVELOPMENT

Word Association'

The word association task which was chosen was one which already
existed; however,Word association as a task is not one which appears on
standardized achievement tests, and, consequently, measures a level of
language development which is not ordinarily measured by those instruments.
Children's free associations are highly related to word-comprehension and
ability to place words in appropriate contexts (Riegel, et al., 1964); to
semantic measures (DiVests, 1966); and to- correct usage of nonsense-words
after exposure to the nonsense words in syntax (Brown & Berko, 1960).

The Berko & Brown. list was chosen because it contains-very comeoP
words:whichipreventsit from being a-traditional vocabulary test. Nbreover,
it avoids-wordi which- contain potential dialectal differences in morphology.
Also:data-exist Oniaiddle class childrenift-the-first-three grades. In
addition, the list it-mUch'ihorter than Eatiriele's-(1966) 96.00ord list,
though percentage scores permit comparison with her datii on disadvantaged
first, third, and fifth graders.

The cognitive variable measured by this instrument is one level of
language develaiment; that is, the rate or wadigmatic responding (same
form class as given) indicates the extent to which the child is coding
words according to fora class. The Brown & Berko list contains 36 words:
six of each of six form classes. There are two types of nouns (mass-and
count); two types of verbs (transitive and intransitive); adjectives; and
adverbs.

Cost factors include the production of the response form but more
importantly test administration. Ease of administration varies. The list
was administered in two wars: an "aural/oral" individually administered
version, and_a "read and Write" group administered version. The aural/
oral version took from five to:seven minutes to administer and maintained
the children's clime attention throughout. The read and write version
ranged free ten to thirty Minutes to administer and, of course, some
children were distracted during the session.

Preliminary tryouts and revisions were not necessary because there
are no-"floor or ceiling" problems. It was essential that the list remain
intact far the comparisons indicited in the'first paragraph of this section.
Subjects in all 181 cells were involved in both the individual (aural/oral)
and the group -(read and write) administrations. There is a representative
smile of overlap to permit a direct comparison of both types of
administration.



Samples of the two response forms used are listed in Appendix I and
are included in the packet of test materials accompanying this Report.
The longer one with the scoring grid at the bottom is the one used for
individual aural/oral administration. The second form, consisting of 2
sheets with the words in primary type was used for group administration.
Directions for administering and scoring each version are included in
Appendix III.

Scoring of the Word Association Test involves assigning response words
to a part-of-speech. On the Free Association Test those response words
that were marked. with characteristic suffixes (adjectives and adverbs) or
with the to.of the verbal infinitive could be confidently classified.
With moat potentially ,doubtful responses membership in one part-of-
speech is so much More CCE0311011 than meMbership in another that it was safe
to assign the word this primary membership. Where there was some doubt,
however,' the experimenter asks the_child to use the response word in a
sentence and, in doing so, the child revealed the part=of-speech he had
in mind. It was necessary for the experimenter to score the responses
mentally as they were elicited so that he could resolve Scoring problems
where necessary.

Theie were 36 stimulus words on the Free Association Test, six words
for each of sit parts -of- speech. Each-of the 36 response words (or phrases)
was scored as homogeneous or heterogenius with reference to its stimulus
word, and so for every subject there was a possible maximal score of six
homogeneous responses for each of six parts-of-speech.
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Samples of Written Language Production

"secondsecond approach to assessing language development was
through the use of written productions. Aronfreed's (1971) field
review of the Phaie 1 repOrt suggested that analysis of active language
manipulation should provide an additional dimension in understanding
any verbal deficiencies in disadvantaged children.

Tcvobtain written productions from children, two drawings were
presented with the request-that the children make up a story about
each picture,. One picture, "the wall:, shows four men scaling a
wall. The second picture, "rich man-poor man", shows a well dressed
man looking at a dejected figure sitting in a street or alley
theireqMS used are lathe test materials packet.

No attempt was made to analyze the thematic content of the two
stories. Rather, each story was analyzed to yield the following
infoimation.

1. Total number of words used
2. Number of sentences
3. Number of commas
k. Punctuation other than commas
5. Average sentence length
6 Standard deviation of sentence length

7. Average word length

The use of these indices is suggested by the work of Page
(no date) who found substantial correlations between overall quality
of essays as judged by teachers and length of essays in words (.32),
average word length (.51Z, standard deviation of word length (.53)
and number of commas (.3 ).

While these indices are relatively gross and do not represent
the more sophisticated transformational analyses first outlined by
Chomay (1957), there is evidence teat language maturity is related
to the total production of words elicited in controlled interviews
(Loba, 1963), sentence length (Riling, 1965; Hunt, 1965; and
O'Donnell, Griffin and Norris, 1967) and sentence complexity (Strickland,
1962).

The indices employed in the present study were generated entirely
by computer analysis. To obtain this analysis all essays were
keypunched into IBM cards-and a computer program was written for
scanning the,essalm and generating the designated statistics.



Before statistical analysis, essys without periods were removed
from the sample. Since these were essentially one sentence essays,
removal of these cards eliminated spuriously high average sentence
lengths.

The "Make A-Story" test was administered following the word
association teat. Instructions stated that the story should be
completed on the front side of the paper. No time limit was set on
the production of the stories, although some teacher's may have
limited the time available in order to end the testing session.

Statistics were computed for each story separately, then combined
for each student. The figures for each essay were added together to
obtain the variables Total Words Used, Number of Sentences, Number
of Commas, and Number of Other punctuations. The figures for each
essay were averaged to obtain the variables Mean Sentence Length,
Standard Deviation of Sentence Length, Mean Word Length, and Standard
Deviation of Word Length.

Finally in order that the communicative and cognitive aspects
of language ability enter, As a variable in this study, a sample of
sixth grade essays was drawn from two of the disadvantaged schools
and read independently by two judges. All mechanics of written
language were disregarded and scores were generated for the following
aspects of the essays:

A. Unity The central plot or thread of the story
can be identified. The sequence of events
is clear, and appropriate connections exist
among the elements of the story.

B. Development Concrete details are added which lend
specificity and richness to the people,
places and events which are introduced.

C. Imagination The story goes beyond simple description
and brings in elements not present in the
picture. The theme of the story shows
uniqueness and originality.

The essays were rated on a five point scale for each of the three
characteristics described above, and an overall quality, score generated
by adding the scores obtained on the three parts.

The ratings of the two judges were combined to obtain the scores
reported and analyzed. Thus, a student's score on any aspect of the
essay could range fics 2 through 10. The overall quality score could
range frosi 6 to 30.

only.
The quality of essay scores entered into the correlational analysis
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Logical Thinking

I. am= aL csigatin Tariiples

As outlined in the project report of October 15, the skills to
be assessed through the test of logical thinking originally consisted
of those skills involving multiple classification, seriation, and
relational and syllogistic type logic. These particular aspects of
logical thinking were selected, on the basis of evidence of other
researchers who have found that each of they (especialkv multiple
classification) are exemplary of the development of cognitive growth
through several age levels and that the growth of these particular
skills may be *fasted by factors of race and socio-econoeic status._
It hal also been shown that the development of these skills is not
aderuamarassessed by standardised intelligence tests, and that there
is a relationship between their development and measures of school
achievement.

The construction of_a group test involving these factors marked
a Aalrddrection in test developeent for a-number of reasons. First,
to single instrument had previously attempted to include each of these
parameters in a comprehensive test, for even a single age level and
no similar instrument had been designed for a range of ages. Second,
most researchers measuring the4rowth of these cognitive skills had
relied upon a clinical approaah in which the test items were administered
to individual subjects. Further, these individual tests usually involved
the manipulation of concrete objects rather than conventional paper and

__pencil forms of testing. Hence the development of an instrument which
could be administered to groups of children was a departure from previous
studies. Third, the incorporation of movie film and synchronised tape
recorded instructions was another innovation which had never before been
applied to these measures of cognitive growth.

---
II. 1k fosladien st ik luitzwat.

Based on a comprehensive review of the literature, the following
parameters were judged to be indicative of logical thinking and were
inclwiad in the Belmont Elementary Logical Classification Hierarchy.

1. Kultiple classification skills were measured through the use
of 4 :;.4 matrices involving problems of one and. two attributes
and by means of row and column intersections (a variation of
a 4 x4 matrix in which the upper left section of nine elements
was removed) consisting of one and two attribute problems. The
attributes involved were those of sise, shape, color, and pattern,

2. Seriational and relational items were measured through problems
in which the subjects were asked to respond to situations which
required them to consider the relationships among a series of
People or objects.
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3. The measures of formal logic rare presented in a series
of five kinds of syllogistic logic problems using the if-then
type format. The five categories chosen, based upon the work
of Innis, were those of basic understanding, inversion, conversion,
contraposition, and transitivity.

The final version of the *est, is the result of a number of
revisions trials and adaptations which were designed to pretest
and refine each of the elements before it was accepted for the final
fern. The most important of those preliminary versions will beliescribed,
not only because they are necessary for a complete understanding of the
end result, but also because the reasons underlying the decisions
reflected in the final product should be of interest to those who
wish to replicate or extend these procedures.

The initial format of the test consisted of four subtests,
matrices, row and column intersections, relations, and syllogistic
logic.lachmatrixwas a-four by four pattern of 16 spaces containing
a combination of up to four variables. Cue element of each matrix
was left-blaik._ The-instructions asked the subject to select the
correct element from among four choides. The format of the test
consisted-of five matrices which-could be solved by attending to one
ettribetio, followed by a -secoed set of five matrices each of which could
be solved by attending to two attributes simultaneously.

The number of attributes involved in each matrix was defined to
be the minimmumber to which a subject would have to attend in order
to solve the problem.

The row,and column subtest consisted of problems in the format
of the of a four element row and a four element column.
The point of intersection was left blank and the subject was to
'select from among four choices, the element which correctly filled
the blabkintersection. Five one attributelroblems and rift two
attribute problems were included in this subtest.

the third subtest concerned the relationships among series of
objects presented to the subject. The relationships were onesodf
site for inanimate objects and factors such as speed or age for
animate objects. For example, a subject was shown three shapes
Al 1, and C in pairs while the taped voice established a relationship
between the pairs as follows: "Me, Doe, does ABC ?" The response
format offered three choicest "Yes, No and Can't Tell." The subject
was to select the correct answer. There were 10 items in th6essubtest.

Thefourth subtest involved syllogistic type logic. The syllogist
was presented om the screen and lathe test booklet while the taped
voice read it for the subjects. The subject was then asked to decide
whether the first two statements made the third one true and to respond
by circling the correct answer in the test book. The choices were:
"Yes, No and CAM Tell." A total of 15 syllogiios were presented.



-13w.INJALladmille

This first fora of the test was individually administered to
a pilot study group of thirty subjects, ten per grade level for
grade two, four and six in a predominately white, middle class school
in a small neighboring town. Following the pilot, minor changes were
oilseed in the script and timing of the items and ambiguous items
were redesigned.

The second pilot study with the revised instrument was after the
first pilot study, the presentation of the times was committed to Sim
coltor movie filet and the instructions and timing of the test were put
on audio tape. A pupil response and a fifty page pupil response booklet
was printed. For each type of item, the subject was presented with a
practice item in his bookend on the screen while the taped instructions
described the item, bow it could be solved and how the response was to_
be marked in the booklet. The items were presented at 25 second intervals
for the entire test. Including the time for the five practice items,
this mode a total tine required, for the-administration of this form of
the test was approximately fifty minutes. This includes the time
required for passing out materials and setting up the equipment.

The second pilot study of this fora of the test was administered
to a sample of 151 subjects. in Lincoln School in Gary, Indiana in
February. These subjects were of the same grade levels, socioeconomic
status and came from the same ethnic strata as were the subjects to be
tested in the major testing program. The results of the pilot study
were subjected to rigorous analysis in thefornof both item analysis
and the computation of bider Richardson reliabilities and a review of the
clinical observations made by the testing team, teashirs, school
administratord and school board officials.

The time required to administer this fors of the test including
time necessary for passing Out materials and setting up equipment was
approximately 50 minutes. This was longer than the authors had
anticipated and it was felt that.interest flagged especially in the
lever grades as the test progressed. This was partially due to the
length of the test and to the fact that the syllogistic items which
were hardest for the primary age children came at the end of tle
test batteries.

The item analysis yielded discrimination indices in the forme
item worrodatioas for each item with the subjects total score and a
measure of itesidifficulty in terms of the percentage of subjects
choosing each itemised its alternative responses. In addition,
Ruder-Richardson formula 20 teliabilitiosvore computed. The
reliability for the total test for the grade two subjects was .63;
for the fourth grade subjects, .59 and for the sixth grade subjects
it was .60. The overall reliability for all grade levels was .71.
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It. Masa zAt ist solatiat Vial mann
The informatics generated by the two pilot studies resulted in a

number of changtv and improvements in the final form of the test. -These
changes were based on a number of factors, among them being the item
analyses of the pilot, clinical observations made by the testing team
during the testing situation, critiques by the Belmont project staff
and sioggestiome offered by the Belmont National committees and the
Washington staff.

The major changes 'ere the adoption of a new format for the test,
and the deletion of the subsections pertaining to relations and
syllogistic, type thinking. The section dealing with relations. was
removed fret the test for the following reasons:

1. The items seemed to be too easy for the upper grade children
and not difficult enough for the lower grade level subjects.

2. There were not enough.items to measure adequately the
subjects' abilities to understand and operate with relation
ships among three elements. The inclusion of four or more
elements in each item might have rendered a more accurate
measure, however, this would have lengthened the section
Of the test substantially.

3. This portion of the test did not add significantly to the
subjects scores for the total test.

4., The mechanics of administering this section of the test
required the subjects to pay close attention to the image
on the mom while at the same time, it was crucial that
the taps recording be exactly synchronised with the file
projector.

The subtest dealing with syllogistic logic was removed from the
test for the teaming reasons:

1. The subjects, scores on these items were inconsistent across
the grads levels and it was felt that the response format in
which the subject was to select one of three possible answers
encouraged guessing which confounded the, results.

2. Observations by the testing teas and the school officials
led to the conclusion that only the upper elementary grade
subjects were applying themselves to these items. Lower
grade subjects tended to choose responses at rondos.

3. The syllogistic format of the items seemed too advanced for
most subjects. That is, the first pilot study with small
groups of subjects in individual testing situations proved
that youmg subjects can attend to this type of.probles, but
they NEB to respond better when asked to state their answers
verbally or to justify their response.

18



4. There was some question as to whether the language Bused in the
qllogishs (even though they were read for the subjects) was
-appropriate for all ages and SOCiOSC011ade backgrounds.

The method of administration was altered from the first versions
in which each Deems shown on the film and remained in view while
the taps recorded instructions were heard. The item bad continued in
view daring the time the subject responded to it, hence the pacing of
the subjects was standardised by both the film and the tape recording.
Aftiethe administration of the second pilot study, this method was
judged unsatisfactory for the following reasons:

1. Ones the subjects had proceeded past the practice items, there
seemed little justification in having theedivide their
attention between the image on the screen and the test
booklet on their desk. In fact, as soon as the subjects
became_famillar with the lariat of the test, they seldom
looked-at the screen emeept for the practice items.

2. Showingthe item on-the screen for the duration of the
time required for the child to reepomd to it, required
asemolderable smart of Militia's added to the cost of
the instrument.

3. lemming the Miami the tape recorder simultaneously and
attempting to maintain perfect coordination between the two
premed to be a *pry difficult task due to temporary power
surges and the degree to which the machines bad warmed up
to their peak operating speeds. While this problem could
have been remedied by the use of a professionally produced
sound filmy this did not NMI feasible at this time. In
addition, the testing tissues dissatisfied with this method
of pacing the subjects thorough the test. It is interesting_
to mote that this pacing was considered necessary for a variety
of reasons, the two most important being that, 1) presenting
the items for a given amount of time for each subject serried
to standardise the test for all the subjects and 2) that
where the team experimented with allowing the subjects to
proasedl at their own pees, it was found that a serious loss
of data resulted from the fact that subjects tallied to rams
three. the test and to spend an insufficient amount of time
case* item.

The new method of administraties for the test was &refinement of
the first method with these changes:

1. Ware practise items were included in the test so that the
subject was taken step-Nrms1Wqrthroegh two practice items for
theisabris problems (ems practice item for the two attribute
problem amd ems practise item for the three attribute problem),
ems practise item for the Maid cam intersections (by this
time, the subjects were familiar with the rupees book format,
the reqpiremmmts of the tooting situation and with two and three
attribute problems), and two practice items for the shape and
color intsreseties items.
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2. CMly the practice items were prmonted on film. The taps
recorded instructions were synchronised with the fibs, but
after the subjects had completed the practice item, the
test administrator turned the film projector oft. The taps
recorder continued to run and the voice proceeied to tell the
subjects when to turn to the next page, thus pacing the subjects
through the test at a speed of 20 seconds per item.

seirseries of items was included in the final form of the test
at this time. These item, have been termed "Shape and Color latersectiome"
since they were comprised of the intersections of various shapes and
colors. These items are found on pages 41 to 55 of the test book.
Bash item required the subject to decide which, if any, of the five
choices presented to him, would "fit" in the space narked with salt.
In order-to decide this, the subject had to'take several classes in
toaceoemt simultaneously. Ners again, the definition of oriterial
attribateaiume-applied to-these itemshwith the result that the latter
were ranked according to the Minima number of attributes to-which a
subject bad to_atteLa to solve-the item. Thus, the items represiented
me, two more three attribute problems.

The -final change from the pretest format was the inclusion of
another response choice for *soh item. That is, instead of having
four boxes at the bottom of the page (three figures and a "ammo of
thole" choice) an additional figure was included. This allowed for
an increase in the order of difficulty for each item.

?Mee chikee resulted in a standardised format for the entire
test, a ilmilarity *wag the throe subsections of items and in the
fors of the responses required of thi*subjeets. It also melted in
a test of fewer items, greater ease-of administration and clarity of
direetieme and a shortening of the time required for the 'vest.

T. Ma UNA Dal

The final form of the test contains 55 items plus five practise
items. It should be noted that the statistical analysis of the test
was dens on 46 items, nine items having been deleted on the basis of
the itatamalysis using the larger, final ample.

The forget of the test, its subsections, the criterial attributes
of the items and the location of the practice items.

Asa imariallaa Mau at ildiaka$al
First practice item, 4 a 4 matrix 2
Second practice item, 4 x 4 matrix 3

to io 4 x 4 matrices 2n to 20 4 s 4 matrices 3
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Items Description Number of Attributes

Third practice item, row and
column intersection 2

21 to 30 row and column intersections 2
31 to 40 row and column intersections "3

Fourth practice item, shape do
color intersections 2
Fifth practice item, shape and color
intersections 3

41 to 55 Shape and color intersections, 15 items in random order
according to one, two and three attributes as follows:
2 one attribute items
7 two attribute items
4 three attribute items
2 four attribute items

Thus, the complete test as administered to the subjects contained
55 items varying across three,sUbsections, and involving the following
breakdown of criterial attributes: 2 -one attribUte problems, 27 two
attribute problems, 24 three attribute problems and 2 four attribute
prcblems.

A subsequent and final revision of the test resulted in the
elimination of nine items. These nine were deleted fromthe original
55 items since, the item analysis showed that they possessed losi or
negative correlations with the subjects' total scores on the test
and that they had a low item difficulty index for the total sample.
No useful data were lost as a result of these deletions, rather, this
served to strengthen the test and' to raise its reliability to a score
of .8825 as computed according to the-Nuder-Richardson 20 formula.

The items which were deleted were numbers 7, 20, 22, 23, 25, 36,
39, 40 and 46. This left e'total of 18 items in Subtest I, Matrices;
14 itemsin Subtest II, Row and Column Intersections; and 14 items in
SUbtest III, Shape and Color Intersections. This left a grand total
of 46 items in the test.

_ A test Administration Manual maybe found in Appendix IV. The
latter gives complete instructions for those involved in administering
the test to elementary school age subjects. The tape script is also in Appendix IV

The reliability coefficient for the total test for second grade
subjects is .80, !Or fourth grade subjects it is .81 and for sixth
grade subject' is .83. The reliability.coefficilnt for all grades
combined on ts.e total test is .88.
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An examination of the correlation of each item with the total

score for the total sample reveals that of the 46 items, 36 correlate
at .300 or higher, 7 correlate between .40 to .299 and 3 items fall.
within the range .075 to .16 ?. A grade by grade braakdown of these

data shows-that the following numbers of items 'correlate above .200

with the total score: grade two, 36 items; grade fear, 42 items and

grade sit, 40 items. The analysis of the it's difficulty of each item

for the total sample indicates that the index ranged from a low of .133

for item 32 te. a high of .905 for item 8. The majority of the indices

ranged from .400 to .800. .

Reliability coefficients were also computed for each of the three
subtests with the following results based on the total sample for all
grades:

Subtest I, Matrices, 18 items, IR-20 It .84

Subtest II, Row- and _Column Intersections, 14 items, lat-20 .51

St:1*mA -III, Shape- and:_Color Intersections, = .69

The- examiners =-lowed =that -children -taking the= test- were- highly

interested- and:motivated by -it -due to its innovative format, -use of

film -taps- instructions and the colorful -appearance of the test booklet.

The subjects enjoyed taking the test and spontaneouily cheered at times
upon finding that they had performed correctly on the practice items.

The test is easily administered by.one person, although it was
found that a second member of the testing teas was extremely useful
to .aid in setting up-the equipment -ark distributing the test booklets.
However, ir. a Meting situation. where the -children would he coming
to the testing room or where- t teacher meld be administering the

test to her own claiis, the -administratien could easily be handled

by one' person.

The cost of the instrument is relatively slight for the

"tuirdware" JUIN: such as the film and audio tape, which would cost
approkimately twenty five dollars to reproduce. The test booklets
represent.tbe major cost of the:test as they require a five color
run in printing and are- expendable at the -end of the test. Naturally,

the cost per booklet decrees** With an.' increase in the number printed
at one time. Based on a minimum order of 1000 booklets, the cost
per booklet Would be approximately $1.50.

The scoring of the tests is relatively simple and mmybe handled
in at least two ways. The tests could be scored manually for small
clogs else groups, or ens might elect to use a machine scoring procedure
in which the responses are tramsfered to nark -sense cards which are
scored according, to a-marking key. The latter mould cost approximately
six cent* persubject.

1110 major difficulties were noted in administering the tests. The
only areas in,which problems ode* be encountered involve the tendency
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of some subjects to race on ahead of the others despite the pacing of
each item. A teachercould-easily*contrql,this by circulating through
the testing room. The only other possible,problem concerns the placement
of the projector so that all subjects panAla a large, bright. image on
the Screen and the partial darkening of the roam so that the subjects can
see the film image and the practice items in their booklets simultaneously.
The testing teas did not find the latter to be a serious problem even under
the most adverSe lighting situations. Since the film is required only
during the practice items, the team frequently opened the curtains or
14101.1 after t$ f&I* portion of the test had been completed.
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Purdue Elementary Problem Solv3ag Inventory (PEPSI)

I. Rationale and Guidelines for the Development of PEPSI
Ar

Our review of the problem-solving (PS) literature and especially
the review of models and psychological processes involired in problem-
solving led us to several conclusions regarding the nature of the problem-
solving process and the means by-which. problem- solving abilities have
been assessed in the past. The review also provided us with guidelines
for the formulation of goals for our test, criteria for the selection
of various problem-solving variables to be measured, and s rationale for
the development of specific kinds of'itans.

In terms of the nature of the problem-solving process, our review
made it clear that there was no single, general problem-solving factor,
aptitUdevor ability. Rather, problem- solving involved several different

'-kinds-Ofsebilities g11--plaYing an,important'role in the total process.
Some of_these Mbilitiei-cOuld-be-described as the ability to -smite that a
probleS4zistsexists, -the-problem, to ask questions and see insplicatione,
to see familiar objeiis or events in a different perspective, and the ability
to select-appropriate solutions to problemis. Reny of these abilities, or
operations, have been described by Guilford (1967) in his structure -of-
intellect model. Thus, we decided to develop a series of PS tasks each
measuring separate aspects or abilities in PS.

In the past, there has been g considerable lack of uniformity in
problem solving research. Various tasks have been employed including
puzzles, anagrams, logico-deductive problems, simulation problems, and
arithmetic problems. All of these kinds of problems are important,
yet they have generally not been representative of-real -life PS
situations. Problem-solving abilities have also been measured in terms
of amount of time to solution, number of errors made, or number of
solutionigenerated.- Again, these approaches have not accurately
reflectedthe criterion of problem- solving situations in real life.
We decided toevoidthe available artificial tasks, to develop realistic
PS tasks, and to use criteria which were closely related to the gross
behavior represented in each task.

The review of the literature suggested several cognitive operations
involved in problem -solving and within each of those operations there are
quite a number of specific skills related to school subjects. The
objective of our new test, however, was not to measure these specific
skills,.but rather to assess the more general set of operations and
variables common to'ell of thw-curricular areas. To this end, we concluded
that such assessment could best be accomplished by operationally describing
the behatriore,required of student, for ex maple, asking questions or
selecting the best solution toms problem. Many, the problem-solving
literature demonstrated thateadh of the abilities selected, for assessment
were modifieble,by instruction. Our new test, then, was also designed. to
have practical importance to the classroom.



In the construction of our test, the literature suggested that
problem-solving could beat be measured with a series of miniature
problems aimed at separate factOrs. In addition, these problems
should be representative of real-life situations. Since a large
proportion of the population to be measured consisted of socially
disadvantaged children and children from law socioeconomic backgrounds,
much attention was paid to the particular learning problems of these
groups. The disadvantaged are most likely to be handicapped in problem-
solving when abstractions and elaborate cause-and-effect relationshipsare involved. Verbal aptitudes and reading ability are also likely to
run low among the disadvantaged. Thus, the response format of our new
test is entirely multiple-choice, no writing is involved, and each
alternative is read to the students by means of an audio-tape.

Disadvantaged students may be easily frustrated by tasks they do not
understand. Therefore the difficulty level was kept law, and time
pressures or other anxiety-producing restrictions were held. to a minimum.
Our new test :likes use of real-life type problems in an attempt to make
the test meaningful to students. It also atteepts to increase-students'
motivation to work on the problems- by MUM of humorous cartoons and a
representation in the cartoon characters of several ethnic groups.

Memory for specific information may be a significant factor in
performance on problem-solving tasks, particularly if they are related
to curricular areas. We tried to avoid dependence on memory by structuring
general, real-life tasks for which there would be minimum need for specific
information. We also recognised that the most realistic response format
would be open-ended, constructed responses. However several trials with
tasks which called for open-ended constructed responses revealed that for
general field use of our tests, scoring such tasks would probably be quite
unmanageable. Taus, we decided to use multiple-choice respOnses through-
out the test.

Finally, from our review of the research and theory literature we
concluded that proper interpretation of the results of problem-solving
tests would require some kind of age or grade norms and that this would,
in turn, require that we develop tasks for several age and/or grade
.levels. Since the target population was to be second, fourth, and sixth
graders we decided to develop one comprehensive test with items Appropriate
at each of these grade levels. Thus, perform:once could range from low
second grade to high sixth grade level.

Other practical constraints influenced our efforts in developing the
problem-solving tasks, but the major guidelines which directed our efforts
were those stated above.

Cognitive, Operations and Variables ro Be Measured

Using the guidelines stated above, the following PS cognitive operations
were selected to be measured with task; designed for this project:
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(1) Sensing the problem. This is the tibility.tb detect, to see, or
to become mare that a problem exists. It is classifiable in
the "structure of intellect" (SI) is a cognitive factor. Many
PS tasks merely state the prob31m, thereby jumping over Ss'
Ability to detect that a problem does or does not exist. Given

complex situation Se are required, in this task, to determine
if a problem does or does not exist.

(2) Identifying the problem. Given a problem situation, this
cognitive operation requires Ss to specify what the problem
is. Again in the SI it is cognitive operation. In a
complex situation Ss may not focus on the real or essential
praise. Thii teak seeks to determine if they can identify
the problem.

(3)

(4)

(5)

Clarifying the prOblem. Clarification of the problem involves
several types ot co tive-operatiams:

(a) questioes. This is the cognitive ability to ask
cWonslitichvill clarify the problem. It is a dive/root
thinking operation.

(b) Guessing causes. This is the cognitive ability to state a
number orgable causes for a problem situation. Again it
is a divergent thinking operation.

(c) Clarification of the :Mnis.is the ability to ask,
qtiar O7ons sac er infOriation which will in turn
be used to develop.a search model, which will serve to
clarify the goal, or result in criteria for an ideal
solution, It is a divergent thinking operation.

(d) Sudglug ifmore-information is needed. This is the ability
-Macre informationTalid or if enough is

available to, proceed to solution. It is analogous to the
cognitive operation of evaluation in the SI.

(40 details of the problem and identifying criticalMaisan.-Srrfrike ability ti3 analyze a, peobism
Tatuation into its elements and to identity those aspects
which are critical in problem identification or solution.
It is the operation implied in level four of the Bloom
Taxonomy.

Redefinition or Transformation

Millis the ability -to change laments of the problem situation
or Comm objects or events so that theynaight become usifUl
in achieving& solution. In essence it is analogous td-
Oulltord's-Alternete Uses Test or Torrance's Unusual Uses
Tests. It is divergent thinking operation which results
in the product called transformation. It is sometimes referred
to as spcmtaneous

Seeing 3:Ny11a:time

This-is the ability to extrapolate, to see what the results
would be if certain- scaUttona to a-given-problem or conditions
came about. It is represented by Guilford's Consequences Test
which measures divergent-- thinking of implications with temantic
comtemt.-



(6) Verification. This is the cognitive ability to be aware of the
need to test, validate or verify an hypothesis, possible solution
or solution that has already oeen tried out, to problem. Assuch it is chiefly a cognitive ability as referenced in the SI.
It is not, as defined here, the ability to perform or carry out
a verification task. The latter will &brews involve specific
skills related to particular curricular areas. In the present
task *it is the ability to see the next step in a given PS
sequence as necessarily involving verification.

Solving a problem,. This cognitive ability was approached in tiroways witS reference to single and multiple solution problems.

(a) Solid% a single solution problem. This task is essentially
convergent at closurthat Ss are required to pick the
one of several alternatives which actually represents a
solution for a problem situation.

(b)

divergent
a multiple solution 1 . task is essentially

vergenT in that are o identify the most
original, unique of unusual and suitable solutions for a
multiple solution problem.

C. Instrumentation

All of the instrimentation follows a general format in which a
cartoon or sequence of cartoons are presented on a screen and Ss have
a test booklet which provides response format. The latter involves
exedning alternatives, picking the solution, and drawing an X on thebox containing the solution. The alternatives are given as picturesor verbal descriptions which are printed in the booklet and read to
the child. The problem description and directions are recorded on
audio tape and played, synchronised, with the still pictures.
Illustrations of types of problems for each of the cognitive operationsspecified above will be given next.

I. Sensing the problem. In this task Ss are shown cartoon, =operableto Devillrels problems, end asked to determine it there is or is notproblem'. Xssertially the response is yes or no.
2. Identi4 the bless. This task is essentially the same as thefirst ofs Davis -Sels gases. Ss are shown a pictureof a problem situation, given several verbal statements, and askedto identify the one statement which specifies the problem.

3. ions. Given a cartoon and an oral statement of a
Ss are nest given series of groups of threequestions and asked pick from each three the questions whichwild be most useful in clarifying the problem.

Guessing Causes. Given a cartoon and an oral statement of a problem,
sitnetion7rirre next given a series of groups of three possibleMtn for is problem and asked to pick from each three causes theone which would most likely be the cause of the problem.
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5. Clarification of . In this task Sa are given a partial end
guoualy task or goal 'and asked to select from each of

the groups of three alternatives offered, the question or piece
of information which would clarit. the goal or afford an adequate
search model.

0. Judging if more information is needed. Given a cartoon and oral
desariptiaeo "apr'ari si tuatianis are asked to judge whether
sufficient information is or is notavailable to proceed to a
solution. Me .goal, search model, or ideal solution is well
defined.

7. i details of the problem and identifying critical elements.
proVierfs presented in cartoons sirmtrom--

description including full stateaerit; of the goal. Ss are asked
to identify on the cartoon those elements which are needed in
producing a solution. SI ags also asked to indicate the order in
which elegants would have to be used in working toward solution.

8. Redefinition or transformation. Given a cartoon and oral description
of problearis -are asked to- -indicate which- things in the cartoon
could be used To yield_a solution. Ss are required to redefine or
transform mason objects order to see their potential use. For
eximple, 8 is asked to *eke a doll by adapting parts of discardedclothing.

9.° Ssein cations. Given a problem and a proposed solution Ss
arecerom groups of three the most likely result if
the given solution mere implemented.

10. Verification. Given a problem 'situation, Ss are required to select
the next step from three stated alternativis, the correct one
depicting a testing, validation, or verification activity.

11. Solving a single solution problem. Presented with a problem
situation, Ss are re--clod to select from three stated alternatives
the one alternative which will Solve the problem.

12. Solving a multiple solution problem.

(a) Unusual solution: Presented with a problem situation, Ss are%--seemong 3 cartoons, the one that represents the
most unusua solution to the problem.

(b) How mad m. do it? Presented with a problem situation and
IrreeMtWirTutirons, all tenable, 8s are asked how they
would solve the problem.

While all of the tasks are specified as involving multiple_ choice response
--format, it is obvious that written or constructed responses-would have been far

preferable for several of the cognitive variable in PS, notably asking
gasstibas, guessing causes, Ossification of the goals, redefinition or
transformation, generation of multiple hypotheses, seeing implications, and
solving s multiple solution problem. During the task development phase of
the prOject, we explored the possible use of constructed response format,
at -least with 4th and 6th grades, but found the scoring problem unmanageable
for mess testing.
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II. Production of the Bastruments

In addition to guidelines for task development specified above, we
also drew the following conclusions which guided us in task development:
the total item pool should number about fifty, and in order to make the
instrument diagnostically useful, reliable subscores should be identified
as clusters of about eight or more items. For the total item pool we judged
that fifty was satisfactory compromise with regard to possible testing
time and minimum hope concerning possible reliability of the total instrmeent
and moue of its subscores.

albacores could be generated for thirteen component item types, but
this would swan that same subscores mould be based on as few as two items.
These would obviously not yield reliable subscores. Thus, broader groupings
with logical meiminp or relationship were identified as follows:

Reliability
Item Cluster No. of Items Estimate

. .

A Sensing and Identifying (1 and 2)* 3.0 items .28
13 Clarification I (3 and 5) 7 items .42
C Clarification II (3, 4, 5, 6, 7) 15 items .50
D Problem Parts (8, 9) 9 items .57
2 Pre Solution (1, .2, 3, 4, 5, 6, 7) 25 items .57
P Solving Problems I..(9, 10, 12) 15 itais .55
G Solving Problems II (9, 10, 11, 12) 18 items .68
11 Solving Problems In (8, 9, 10, 11, 32) 22 items .73

Differences moos subgroups "Solving Problems I, II and III" mg be
described as follows. Solving Problem I consists of single and multiple
solution problems sad verification problems. Solving Problems II consistsof the ear, set plus implications problems. Solving Problems III consists
of the above plus .the redefinition problems. Solving Problems I is the
purest traditioael set of problems. II and III take in components which
are problenlike but conceptually different.

Preliminary Teat Developmet

The rationale for ibiLtasks and the statement of instrumentation
quite clearly specified the parameters of the items to be developed.
However, the 'oath,/ problem situations had yet to be identified.
Therefore as a first step in task development we developed a long list
of problem situations which night realistically confront children in
grades 2, Is end 6, which could possibly be depicted in cartoons, and
which would be culturally acceptable to diverse ethnic groups, boys
and girls, and various socioeconomic levels. The fair members of
our PS teem acted as a breinstomming group and generated ,a list of
approximately 150 such problem. situations. The list was then duplicated
and used as a basis tor subsequent task development.

In the next stage prototype items were developed on cards with a
.verbal description of the cartoon which would accompany the item. The
card specified the item type according to the rationale for tasks, the
verbal material. of the stem, and the three response options. One or
more items of the twelve types were developed and brought to a staff

olise inibers in parentheses refer to the tasks as described on pages
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meeting for initial critique, suggestions, and corrections. The staff
met weekly throughout the project for such diecussiordpf ri* various
theoretical and practical aspects of task development./

When a final foramen agreed upon for all twelve item types,
additional items were developed in each category as a part of an item
pool. Approolmately 150 items were so developed. Approximately 90
items were than identified as the most promising, and we proceeded
with the development of cartoons for these items.

A professional artist who was also a cartoonist was selected to do
the work. He was given preliminary orientation concerning the need to
develop cartoons which would be appropriate for children in grades two,
four, and six, boys and girls, and various ethnic- and socioeconomic
groups. A preliminary draft of each cartoon was brought to the gioup
for EINIlination and sent back for revision if the group felt it
necessary.

In the next stage we began to have black-and-wbit4 slides made
from the cartoons. Professional photographic services were available
on the Purdue campus to do this work. As slides were completed they
were brouept back to the group for further critique. In many instances
the projected cartoon revealed aspects not noted in or changed from the
drawing which required further revisions of the drawing.

For the opening directions to orient children to the test, several
color slides were made using child who was in the fourth grade. He
depicted several stages of preparation for and taking the test.

As slides were developed and the verbal presentation of the stems
were prepared, items were then committed to a final item form In cards
as shorn in Figure 1.. Each of these cards included a reproduction of
the slide or slides involved in the item.

A first draft of the entire test was finally assembled by selecting
the 60 best items and by including four or more items from each of the
twelve categories. Simultaneously the oral script was developed covering
tiek beginning directions, the verbal statement of each item, and all
directions necessary to guide the children through the entire test.
Development of the testb,...o. was also begun at this time.

The first completed draft of the instrument was presented with a
Carousel projector and Wollensak tape recorder to the entire Belmont
staff for critique. Several suggestions were made concerning ethnic
representations of cartoon characters and socioeconomic conditions
portrayed in the cartoons. These suggestions were incorporated in
revisions of Several items.

The First Trial With Children

The first trial run was conducted on Sunday, January 3.0, 1973.
with a small group of eleven -children representing grades one to seven
and both sexes. We observed the children's performance on the test and
made notes throughout. After the test we asked for their reactions.
Use analyses were also carried out. The internal consistency index
(IO) was .62, the mean was 76.64, the standard. deviation 4.39, and
the standard error of measurement, 2.71. The analysis included item
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correlations with total score and the percent of pupil. selecting each
option. Because Ryas only 11, this item analysis mat be interpreted
with considerable caution. The test included 87 items at this stage.
This trial revealed many problems of admiastration, in the audio script,
in the test booklet, and in the slides. Thus, we immediately set to work
to revise the test and to prepare for a full-scale trial run to.be carried
out about three weeks later.

The Second Trial

The second trial with the revised test was carried out on *May,
February 15, 1971 with two classes each of grades two, four, and six
in Gary, Indiana. These classes enrolled children of the seas ethnic
and socioeconomic status and diversity as the implied target population
for the test.

Item analyses were conducted, for each grade separately and for the
three grades combined. These analyses yielded discrimination indices
is the form of item correlations with total scores, difficulty indices
is-the percent of each group selecting each option, and reliability
estimates of-the split -bait type. On the basis of these it analyses,
-items were revisodi edited or dropped, and some new items were added.
The test included 62 items at this stage. The analyses are summarised
below:

She internal consistency (KR-20) for the 140 second, fourth, and
sixth graders, combined was .82. The mean score was 34.75 out of 62
items, with a standard deviation of 6.60 and standard error of estimate
of 2.81.

For the second graders:

N = 43
XR-20 = .60

= 25.42
SD is-4.28
SIN Au 2.69

Tor the fourth &edam

= 45
KR-20 = .00r = 27.87

SD = 5.07
SO[ = 2.54

For the sixth graders:

N = 52
IR-20 = .69

SD =
31.39
4.41

SIN = 2.47
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e Third Trial

The third trial, run with the revised form of PEPSI, was carried
out on Ibuday, arch 15 with one *lass each of grades two, four and
six in Gary, Indiana, again in a school comparable to the target type
schools and children for 'ktthich the test was developed. At this stage
sake awe items had been eAded so that the total number of items was 65.
The *bairns of the results of this trial are presented next. These
data were used to prepare the final form of the test.

For the 64 second, fourth and sixth graders, combined, the NR-20
was .86, with a-mean of 46.26 correcf out of 65 items, with a standard
deviation of 8.35, and a standard error of estimate of 3.16.

For the second graders:

N st 22
KR-20 a .72

2 im 38.18
SD a 6.25

3.29

For the fourth graders:

N is 19
ER-20 = .75

2 a 46.95
SD = 6.11

SOK = 3.06

For the sixth graders:

g
0-20

NI

=
23

.114
2 = 53.43

SD = 3.49
BEN = 2.60
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The Final Form of PEPSI

The fine/ torn of PEPSI consisted of I9 items. The final large
scale testing was set up in Gary to run or ibndey, March 22 and that
to seam seven days later on *Way, March 29 and to continue en
arch 30, 31 and April 1 and again on April 12. The first testing on
birch 22 in Nobel School was in a suburban school with all white and
eccommicelly advantaged children. The final fora of the test was
prepared with the provision that the data for six classes at Nobel
would be submitted for item analysis, and last.ainute changes would
Iv made if necessary. This analysis was completed on March 24 and
%no Judged to be satisfactory so that no further changes were made in the
test. The complete it analyses are given in Appendix L The following
is a slurry of the analyses:

Combined GradesuluALI Fourth Grade

1 = 1073 N = 340
No. of items = 49 KR -20 = .70
KI-20 - .79 r = 35.143

in 34.84 SD sr 4.87
SD at 5.92 SEM is 2.65
as ss 2.69

Second Grade Sixth Grade

1 - 331
1111-20 - .69

29.64
OD 5.33
EN 2.98

N = 402
KR-20 = .59

38.63
SD is 3.65
ESOf is 2.35

A total or36 items have correlations with total scores of .200
or higbei in the total group of all three grades. At the second grade
levil there are 35 items which have correlations of .200 or higher, at
the fourth grade level, 32 items, and at the sixth grade level 34 items.

The percent of students choosing each option ay be used as a
difficult,/ or easiness index. The percent of students selecting the
right mower in the tot@ group ranged from a low of 31% for itam
to a high of 97% for it 45 with a mean value of 74%. For second
graders tbe low percentage was 17% for item 33, the high wan 96% for
item 45, and the mean percentage was 63%. For fourth graders the loan
was 26% for item 4, the high was 97 for it 42, and the seen percentage
was 75%. !or sixth grader& the low percentage was 1643% for item 2, the
high was 100% for it 36, and the mean percentage *es 81%. Overall the
test has quite high easiness level for the number of students getting
each itaa right.
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m, Revisions in UM from draft to draft were based on (1) the item
analyses, (2) observation of the children's behavior during testing, (3)
critique by the PS tens and the entire Belmont Staff, and (4) critiques
on three occasions by Balsont National committees and Washington office
staff.

In general the following corrections had to be made:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(0)

Total testing tine had tc be cut to about 40 to 45 ninutas. In
the first version it was about 90 minutes, in the second about
60 minutes.

Our conception of the appropriate keying for 'same items had to
be changed.'

Sons it *Joh mere far too difficult or far too easy had to
be changed sccording1.

Items which we poor discriminators or discriminated
negatively underwent revisions to try to improve them.

Original efforts to represent Slade and Latin Americans in
cartoons were not always successful and had to be revised in a
number of cases.

Backgroinds in pictures were often too much suburbia-oriented
sod had to be revised to represent inner-city scenes.

A large number of new single and multiple solution problems were
developed since items in that categord seamed to be tit.: best
general discriminators.

Pining of the directions and intervals for each task were revised
to provide enough time for all or nearly all children to ca
each iten but to keep waiting tins to minimum.

Several speakers were tried out on the audio script and found
wanting. In the final form a professional announcer was used.
The final tons of the script was differentiated so that :second
graders received more response time than fourth and sixth graders.

Some children sensed to have difficulty in identifying option in the
answer booklets because separate options were not identified.. Thus,
we put in large A, 11, = and C on the three options in the anneal.
booklet.
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V. Final Form of the Test

The final form of the test includes 49 items, two of Which are completed
by the children as trial runs.

Subtaska No. of
items

1. Sensing problem 5
2. Identifying problem 5
3. Asking questions 54. Guessing causes 2
5. Clarifying goal 2
6. Judging if more information is needed 3
7. Identifying relevant aspects 3
8. Redefinition 4
9. Implications 5

10. Verification 4
11. Single solution 3
12. Mbltiple solution 6

The final form of the test is best represented in the script of our audio
tape which includes all of the verbal directions to the children, the
directions to the examiner, the complete verbal statement of each item and
its' options, transitional directions such as page turning, and picluires
of all slides. The script is presented in Appendix V.

The final form of the test is also represented in the response booklet
which gives the verbal statement of each option or the picture used to depict
on option.

The test is also described in the manual of directions for aciainistration
and scoring as shown in Appendix; .V . It should,be noted that while the
test booklet appears to be expendable since the children write on it, the
manual indicates that mark-sense response cards can be used in testing
children in grades four and six.

For preliminary analyses the full test has been subdivided into item
clusters, as given on page 9, which could be used diagnostically in evaluating
curricular _programs or subgroups of children. As explain. wiously
Solving Problems I represents the raven form of tradition:kJ. problem solving
tests while II and III include items of other types which require single
solutions but are not traditionally indidded on problem solving tests.

i The final form of the test is an instrument which children find interestingand easy to take. Because the difficulty levels are not high, they do not
find it troublesome to produce responses. They also see much Mawr in the
test and will laugh spontaneously if free or encouraged to do so by the
examiner. From the exesiner's point of view the teat is easy to administer.
Few questions or Problems arise. The exmainer's task is merely to run the
tape record.* and activate the slides. It is desirable to have a second personcirculate to make sure that all children are performing properly. But oneteacher can easily administer PEPSI alone, particularly if the class is small.
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The cost of the test and its administration sho :id be moderate. If the
regular booklet is used the cost per pupil will be approximately twenty--cents.

m%e slide set will cost about 03.00 and +he two audio tapes $2.60 each. If
wie teacher administers the. test, no costs will accrue for a special examiner.
It scored by teachers there would. be no scoring cost. If mark -sense cards
are used /twill cost about six cents

Per
child to score the test.

One problem in administration of the test is the tendency for
children to cheat by looking at one another's answers. Repeated admonitions
to the group or to individuals sometimes fail to correct this condition. It
may be necessary occasionally to move an individual child to a position in the
roam where he cannot communicate with any other children. The best antidotes
for this problem seen to be to spread the children out in the room so that
they are not sitting close together, to remind the group to work alone, and
to imalate refractory children.
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Response Styles

I. BrjakainglamVariables&sa_ke,Mogsured

In the Final Report of Phase I, we stated that our intent was to
develop two group measures of response style: one tapping the impulsivity-
reflectivity dimension and one the inteiral-external locus of control.
The literature review had suggested that these two variables were most
likely to be associated with "cultural deprivation."

However, we found it very difficult to measure impulsivity-reflectivity
in a group for two reasons. First, the expense involved in getting individ-
ual reaction times was too great electronic equipment would make it possible
to get accurate individual reaction times but its cost would be prohibitive.
Since reaction time is the most important measure of Kagan's impulsivity-
reflectivity variables, any attempt to measure this variable without getting
reaction times would be futile. Secondly, other approaches we tried were
unduly affected by peer pressures. For example, we'attempted to get an
average reaction time for each child by allowing the child to work at his
own pace for fifteen items and then raise his hand when he was finished.
However, we found that the children looked at each other bore than the test
items and felt pressure to keep up with their neighbors. Hence, the results
were meaningless. Although we still believe this to be a worthwhile vari-
able, the only meaningful way to measure it is individually with tests
such as Kagan's (1966) Matching Familiar Figures Test.

Therefore, we chose to concentrate our efforts on the variable
internal-external locus of control. This variable is very closely related
to the factor that the "Coleman Report" on Equal Educational Opportunity
(Coleman, 1966) referred to when it stated, "A stronger relationship to
achievement than all the school factors together, is the extent to which an
individual feels that be has some control over his destin." Thus, this
variable is, indeed, i very important one to include in any evaluation of
curricula for cultumlz, disadvantaged children, such as those included in
the Belmont Project.

It will be recalled that internal-external control is a higher-order
expectancy variable in Rotter's (1966) social learning theory. Internality
denotes the general expectancy that reinforcement is contingent upon, or
controlled by, one's own behavior. It is roughly equivalent to intrumental
of operant conditioning. Externality denotes the general expectancy that
reinforcement is controlled by external forces (including Ina-) or other
people and is not contingent on one's own behavior. It is roughly equivalent
to classical or respondent conditioning. As was mentioned in our previous
review, the internal-etternal dimension has important properties of cognitive,
motivational, stylidtic, and attitudinal variables and it is precisely
the convergence of these variables into one factor that makes it such a
unique and potentially powerful focus of inquiry for this project.

37



II. pretest Production

A number of problems were encountered in trying to develop a group
measure of internal-external control, however. A theoretically pure mea-
sure would require a series of paired probability statements such as,
"There is a..% chance the teacher will smile at me if I think of the
right answer and a chance if I don't." Such statements are obviously
beyond the abilities of most elementary school children. Yet we needed
a scale which would elicit the best possible index of a child's degree of
preceived contingency of reinforcements-on his behavior.

The only format which seemed feasible for group testing was a multiple-
choice forMst where alternative responses came from the population of re-
sponses children are likely to make. We did some sampling of children's re-
:wises to the kinds of questions we wanted to ask by presenting to elementary
school aged children a series of stimuli which poisted the occurrence of a
reinforcement and asked the children to supply a response--e.g., "When are
teacher's happy?" This sampling was informal but aided us greatly in
developing test items.

At the outset we. made a number of assumptions on wpich we decided to
base our measure. First, we assumed that internal-siternal expectancies
may be either highly generalised or very specific to situations and role-
foressata-sued our it,4s should reflect this, Secondly, we decided that
our items should center on reinforcements relevant to academic-type behaviors
because our interest was in measuring internal-external control as it is
relevant to academic performance. Thirdly, it was assumed that likely rein-
forcements for young children would be things like approval, attention, or
affection of both parents and teachers; peer reinforcements such as admir-
ation, attraction, or envy; and self-reinforcements such as pride, satis-
faction, etc. These assumptions guided us in developing items.

For the pretesting, it was decided to develop a four-alternative multiple-
choice measure which ;omitted a choice from among two internal and two external
alternatives.e-The following is an example of one of the items actually used
in the pretesting:

"This child had a good day at school today. Why do you think he
had such a good day? Did he have a good day because:

a. All the work was especially easy today.
b. The child had done all his homework the night before.
c. The teacher was in a good mood today.
d. He worked hard during his free study time and finished his

homework."

The first and third alternatives represent externally oriented choices while
the second and fourth alternatives are internal choices.

In keeping with the cinspsychometric approach, both the stem of the
items and their corresponding alternatives were presented visually with
slides as a screen in frost of the claigroem. Figure 1 presents an ex-
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ample of the item described above. During the testing, the child had before
his a test booklet with each item illustrated in exactly the same wey as it
was on the screen in front of the room. A single item was presented on each
page. Thus, on any given item the child had before him the same iconic
representations on both the screen and his answer booklet. It was thought
that this double redundancy of the stimulus material would aid the child
in remembering each item alternative. An attempt was mad. to make the
visual stimuli ethnically neutral by using stick-figure representations.
The examiner stood in front of the room reading each it as it was pre-
sented on the screen and pointing to the appropriate alternatives as he
read the wards that corresponded to them. The child's response was
simply to draw an "X" through the picture that represented the alternative
he preferred. This response format eliminated the necessity for the child
to be able to read or write. The scale had 44 items in all.

III. baktrikil 0111112 Mg Mail

Early in February this scale was presented to children in the second,
fourth, and sixth grades atDvnean Elementary School in Gary, Indiana.
These children were all black and cams predomdnantly from lower-middle and
upper -lower socioseconemiecbackgrounds. Two teams of experimenters were
employed with two members in each team. One member of each team read the
instructions and the items to the children while the other member ran the
slide projector. The pretesting all took place in one day and a total of
119 children were tested, including 32 second graders, 42 fourth graders,
and 45 sixth graders.

Generally, the procedure went smoothly although the test seemed unduly
-long. "It was necessary to go slowly through the first few items in order
to be certain that each child understood what was required of hie. The
.fourth and sixth graders learned very rapidly how to mark their answer
booklets, while sane second-graders required foe i or five Aug to learn
to respond quickly and appropriately.

The results of this pretesting indicated that there were a number of
major problems with our measure of internal-external control. One problem
was that the children tended to choose the internal' alternatives much more
often than the external alternatives at all grade levels. Out of 44 items,
the mean number of items on which external alternatives were chosen at each
grade level were: second grads, 14.08 (range: 448); fourth grade, 5.88
(range: 0-14); and sixth grade, 4.18 (range: 0- 14)..-- Although the tendency
to choose more internal than external alternatives does not necessarily
present a problem, the fact that it tended to restrict the rang* of scores
ifithis sample was indeed a problem. An item analysis revealed that the per-
cent of children choosing an external alternative on any item varied from

to 66% at the second grade level, sero to 50% at the fourth grade level,
UAW sore to 36% at the sixth grade level. In other wards, at the sixth

grade level the item that drew the most choices of an external alternative
only drew such a response from 36% of the children.
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A second major problem was the tendency Vr children to choose the third
and fourth alternatives sigaificantly ac.* often than the first and second
choices. Table 4 shows the mean nurbor of choices of each alternative at
each grade level. This- tendenc was independent of whether the alternatives
illustrated internal or external choices.

Table

Mean Number of Choices of Each Alternative

Alternattres

Grades ; 2 3 4

2 7.72 9.00 1088 14.34

4 6.29 6.43 12.7? 16.50

6 7.27 6.40 12.16 18.18

The tendency to choose the last two alternatives most often suggests that the
children at all grade levels had difficulty remembering the information for
each alternative and, especially; the first two alternatives.

In spite of these major problems, the Kmder-Richardson reliabilities
obtained at each grade level were: second grade, .68; fourth grade, .74;
and sixth grade, .81. Thus, the children were responding in a fairly con-
sists:Almoner to the items.

IV. BaligioliklittnaliblemilOsals.
On the basis of our pretest findings, a weber of revisions wore made of

the scale. -Nagy of these revisions were prompted by comments made by the
Office of Education's staff and consultants during a site visit at Purdue as
well as from our pretesting experience. Perhaps it would be best to list
the comments and criticimis made by the Office of Education staff before
describing the actual revisions that were made:

Ceimints and Suggestions:

1. Perhaps the child has trouble holding 4 alternatives in mind
(possibility quis child on 4 alternatives to see if this is
true). Can the nUmber of alternatives be reduced to two with-
oat fOrcinu the child into-an either-or situation?



2. Perhaps the children could be taught before the test to
associate certain pictures with certain responses, so they would
not have so mamynew stimuli to hold in mind.

3. Seas pictures (choices) seen to be more directly representative
of verbal wording of the alternative than others. Perhaps the
child can remmsber these more easily and therefore chooses them
simply because be can remember then.

4. Some pictures draw the child's interest faster than others (e.g.,
baseball, bat, T.Y.). Stimulus value of the pictures should be
on an equal level.

5. Children should have hair. Hair could be used for sex differentiation.

6. The symbols used to indicate "Luck" should be changed. In addition,
the drawings used in the pretest are too stylisedearns children
may not kmowwhat they stand for.

7. Some alternatives may be favoring middle class. For example,
father-at the office may be foreign to many children.

S. To help the child put himself into the pictures, use 'reams to
help the child identify. ?Sample: If= were reading, and wig
teacher were frowning. . .

The first suggestion was well-taken and we have subsequently reduced
the number of alternatives from which the child must choose from four to
two. This change in format made the second suggestion unnecessary. In
rupeese to the third suggestion, we have carefully gone over each item and

'revised both the wording of alternatives as well as some of the pictures
representing the alternatives. This has been useful and we believe
there is now a more even and direct relationship between the wording of
alternatives and their pictorial representation. In the process of reducing
the number of item alternatives, we made an attempt to answer the fourth
critisimn by picking pictures with cowparable interest value for each Um.
Some of this selection was done on the basis of our pretesting data (ter
example, eliminating choices where nearly all children chose the same
alternative) but some selection necessarily had to be done on a more
intuitive basis. Uwe had had time, we would have done some pilot
testing with children of appropriate ages to compare children's preferences
for the pictures. Unfortunately, the pace of this project did not allow
for such pilot testing. In response to the fifth and sixth suggestions
the children were given hair, and immorally made to be less stylised
figures. However, we retained stick-figure presentations in order to
insure the ethmje neutrality of the stimuli. The symbol for luck was
also changed 11.the direction Suggested. The seventh suggestion was
again wellAskeirand we changed several items in order to picture
fathers working at manual labor kinds of jobs rather than "at the office"



as we had previously done in some itevJ. Finally, we did revise the
wording of our nil presentations in an attempt to get children to more
readily identify with figures in the items, as the eighth comment above
suggested. We did this by the use of the pronoun "you" in each item
(see final instructions below).

In addition to these revisions, we decided to reduce the total number of
items from 44 to 30. We would have reduced the number of items even further
but it was felt that keeping a fairly large number of items in the scale
would allow us to further identify the best items and reduce the scale more
at a later time. In addition, we decided to keep both positive and.negativo
presentations of each item situation as we had in the protest. For example,
to balance an item in which a child was pictured having a good day at school
we included an item picturing a child having a bad day at school.; We wanted
to keep this feature because a child's internality may vary from positive
to negative situations. It was also decided to include several "cue words"
below each alternative to aid the child in remembering which alternative was
represented by each picture A further revision
that was made of the test items themselves was to include an equal number
of items in which a female was the "hero" as those in which a male was the
"hero." The pretest had included only male-like figures.

A number of procedural changes were also made. Although we maintained
the same response mode for second graders as we had in the pretesting
(drawing an "I" through the chosen alternative), we changed the response
mode of fourth and sixth graders. For these groups, the two alternatives
were labeled "A" and "8" and the children chose the alternative they
wasted by blackening the lines on an IBK card under "A" or "B" with a
special machins-scorable pencil. This permitted a tremendous savings
in time in the analyses. This change necessitated some sliiht revision
in the instructions for second graders as opposed to fourth and sixth
graders (see the two sets of instructions below). Another procedural
change was to have the instructions tape-recorded rather than reading
the instructions "live" during the testing. A pleasant- sounding female
voice was employed to make two tapes, one for second graders and one for
the fourth and sixth graders. This increased the ease of administering
the test and permitted a more standardised administration.

floal ha a Its Inter allialunil Auk
Copies of the final. version of the-scale are included in the test

Wiggle. Transcripts of-the taped instructions are included in Appendix
Perusal of this Material will provide the best description of this scale.
Briefly, it can be described as a visually presented, group measure of
interital-external control with audio-taped instructions. It presents the
subject with an equal number of positively and negatively toned situations
in which he or she must choose either an internally or externally oriented
explanation of the situation. It includes 36 items in all and is designed
for use with elementary school children. The child does not have to be
ablej4 read or write to respond to this test and it should be especially
useful with young and/or culturally disadvantaged children.
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VI. Camiatai Entensie Iu
A second aspect of response style was measured by a 15 item test of

cognitive preference originally developed by McDaniel (196?). The Cognitive
PreferemeeTest is modeled after an instrument developed by Heath (1964) to
evaluate certain outcomes of high school physics courses following a program
.Z instruction advanced by the Physical Science Study Committee. Heath's
concern was not whether the student can identify correct information, but
rather what the student is likely to do with the information intellectually.
He postulated four ways in which a student sight choose to respond to
instructional material: (1) remember specific facts or terms, (2) seek
practicalaigaications, (3) ask critical questions about the information,
and (4) identity fundamental principles emboded in the information.
Meath constructed a 20 item cognitive preference test in which the stem
presented information and the four alternatives presented each of the four
cognitive processes which might be applied to the material. He found that
students taking the PSSC physics course differed from control groups by
showing less preference for memory of specific facts and for practical

_

applications, and &stronger performse for questioning assumptions and
stating fendamental principles. These findings suggest that Heath's
approach does measure differences in cognitive style.

The cognitive preference test used in the present study was constructed
from a pool of 60 items which had been developed and tried out earlier with
upper elementary and junior high school students. Each item introduces one
or two sentences of information from a fourth grade history book. The sten
is followed by two alternatives designed to measure the way the child chooses
to respond to the material. He nay choose either to remember some factual
aspect of the material, or he may choose to perform some intellectual operation
on it. In the latter category, the pupil may draw an inference, project
a trend, generalise to a more inclusive statement or question the information
given. Item 1 of the test is presented below:

In pioneer days, lumber for homes was plentiful but nails had to be
shipped from England. When some pioneers moved, they burned down
the old houses to get nails for the newborn's.

A. This mmhis me think that nails had to be shipped from England.
B. This sakes me think that people find ways to have what they need.

Twenty items ware selected from the pool of 60 on the basis of their
simplicity and likely appeal to younger children and were pretested at
Klondike Elementary School near West Lafayette, Indiana. Item analysis
statistics were computed separately for grades 2, 4 and 6, and the 15
items with the best item statistics across the three grade levels were
retained for the final test. (Appendix XI )

The 15 item cognitive preference test was added to the 38 items measuring
locus of control and administered to the Gary sample as a single test
administration. The cognitive preference section required 15 minutes to
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administer and was not included in the battery at the second grade level
in order not to extend the testing sessions beyond a reasonable length

of time for the younger children.

As with Locus of Control, the instructions and items for the Cognitive
Preference Test was presented simultaneously by print and taps recording.
Each itinwereabead by a female voice and pupils could follow in their own
test booklet; or simply listen.- Students responded by marking their
selection (a or b) on an IBM answer card.



Administration of the New Cogniti.e Measures and the
Selected Achievement Tests to the Specified Populations

The populations requested were advantaged and disadvantaged
second, fourth and sixth graders who are Blacks, have Spanish
surnames, or are other Caucasian children, forming an 18 cell sampling
strata. The sample was obtained from the Gary Public Schools in
Clary, Indiana. These schools have a large number of disadvantaged
children eligible for Title I Program. They also have a large
percentage of Black children in the schools as well as Spanish
surname children whose parents were immigrants from Spain, from
Mexico, from the Southwestern states bordering Mexico, and more
recently from'Puerto Rico. These families have been in the Gary
area, some since the early 1920's, some as the result of the importation
of strike breakers intlii120's and 30's, and more recently the labor
shortage resulting from Worldlier II and the Korean War, which
attracted men who were unskilled and did not need to be proficient
in the English language. The Black populations have equally rep-
resentative groups from the last five decades in this century.
(Gary bad the largest percentage of Blacks of any city in the North
as reported in the 1930 census and many Blacks imigrated from the
South to Gary during the period immediately following World War II.)
Gary's population today has one of the highest percentages of Blacks
of any city in the United States. Along with Cleveland, Gary gained
nationwide publicity as a result of electing a Black mayor in 1960.

The Gary Schools have an exceptionally cooperative administrative
staff and Division of Research and Developmental Services which
facilitated this effort. Excellent data were available from the
research staff on the distribution of pupils by grades, ethnic .

classification, and socioeconomic status. Separate populations were
made available from the same 3 to 4,000 children available per grade
for both our preliminary and the final testing with only minims
prior testing of these children during the school year for other
purposes. It was also possible to avoid special and experimental
groups. Further Gary had achievement tests and IQ data on these
children which bad been collected a late October, November (1970)
and &unary (1971), and the-e data were available on a systemwide
basis via computer print-outs made available to the research team
at Purdue.

After the initial development of the tests and local tryouts,
editing, and restructuring administration of the initial experimental
forms was accomplished with relatively large samples in the Gary SCAools
during the first few weeks in 1971. From this initial data gathering
item analyses, internal consistency analyses, and in SOSO instances
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correlation against standard achievement and IQ test criteria, weremade. Further it editing, final eillAinistrative preparations
were made and the final forms of the research instruments were
administered during the latter part of March, 1971.

Four teams, consisting of a principal investigator and a staff
of graduate students, administered the tests in seven schools in
round robin fashion over a period of two weeks. These schools had
all indicated through their principals that they would concur in
having the experimental testing in their schools. Each principal
appointed a coordinator for his schools and kept in touch with the
Gary Research Division coordinators and the Belmont administrative
staff at Purdue University. All of these schools were visited by
the administrative team frar Nardue University for the purpose of
rapport and to indicate our availability for questions fram'each of
the school coordinators. All procedures were explained and the
University phone number, as well as that of the school coordinator
in Gary, were given them.

The testing went smoothly as the result of the careful coordination
and planning. There were only two exceptions. One was in a school
vhere the building coordinator had gather together appropriate
grade 2 and 4 classes but bad not realized that be was also to have
all the other Latin surname pupils in grades 2 and 4 tested as well.
This was discovered on the third dey of testing. 'gym with this alert
the fourth testing teem in the round robin was unable to pick up
these additional 60 Latin surname children. As a result a special
trip had to be made to the Cary schools by all four teams two weeks
later after Gary's Spring Vacation.

The second problem occurred when the principal of one nf the
predominately White, advantaged schools objected to the stimulus
pictures used for obtaining the samples of written language production.
The research toss acceded to his wishes not to give this aspect of
the testing in his school and as a result on this one variable the
white advantaged sample is below, the sire we would have liked
have had.

The bulk of the final testing took place on March 29, 30, 31
and April 1, 1971. The testing of the affluent sample took place
the week of March 22.

Thus as a result of extensive pretesting and practicing of all
administrative procedures both informally in greater Lafayette as
well as the more formal classroom pretesting sessions in the Gary
schools, the final collection of data vent smoothly. The problems were
in general ones of an administrative nature and did not influence the
test-taking performance of the children to an extent which would
influence the interpretation of the test results. The empirical
verification of this statement can be found in pert in the high
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internal consistency reliabilities wilsch were found for the developed
measures.

The oral and written language development data were collected
on an individual or small group basis prior to the March period of
formalised standard testing. Thus the preponderance of the Belmont
Project testing took place during March. One group was tested in
April, and the achievement and IC; tests were administered during late
fall and early winter of 1970.71.

haulailia

One of the prime requirements ot the Belmont Request for Proposal
was to fill a 2 x 3 x 3, 18 cell stratified sampling plan with at
least 50 subjects in each cell for each test or a 111312illtin of 900
subjects in all. The three main variables were advantaged-dis-
advantaged; ethnic background, Black, Spanish speaking, and other
Caucasian; and grade level. The grade level and the advantaged-
disadvantaged stratification was no particular problem because of
the population available. The school census counts were very
accurate with only minor week-toweek deviations because of transfers
and attendance-variability. Furthermore the testing was planned
for very late Nhrdh and early April, when the weather is at its best
and the health of the children probably as good as anytime during
the year. The socioeconomic status data had been carefully checked
atthe beginning of the school year to determine eligibility for
Title I reimbursement. The advantaged- disadvantaged classification
was based on samplingwithimithe schools that were so classified.
Children in the advantaged schools who were eligible for the free
school lunch program however, were also classified as disadvantaged.
The very MO socioeconomic status school picked in order to get an
even better picture of the influence of socioeconomic status on the
cognitive variables had very few Spanish surname children or Blacks
and the few who were tested were omitted !root* analyses in order
to get better homogeneity in this "19th cell" of the sampling cell
plan.

The noi- the cell sizes for the cognitive tests is reported iu
the analyses of variance for each of these variables. (Note that to
the three-Way analyses of variance n's must be added the affluent
white sample in each grade.) Test results for about 1200 to 1300
children were obtained for which excellent identification on the
three strata (and among the tests) could be determined. The sample
sizes were such that the results can be said to be clear cut with
differences statistically significant generally well beyond the
one percent levels or clearly of no practical importance. Analysis
of variance error terms had on the order of 1,000 degrees of freedom
and correlations (within grades) on the order of over 300 degrees
of freedom. It is clear then that for reliability and validity
determinations with tests of this quality

L.%
larger samples than those

obtained would have been wasteful.

t.J
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Statistical Analyses and Interpretation of Resuli.s

This 'spent of the Final Report is parUtioned into six sections.
Each of the first five include data, statistical tests and inter-
pretations peculiar to a particular area of cognitive development.
In the sixth sectim s summary of the intercorrelations among the
cognitive, whievement and intelligence variables is developed.
In addition principal components analyses of the correlation matrices
are described snd interpreted.
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Concept Formation

In determining the differential effects of grade level, race and
socioeconomic status on concept formation ability a 3 x 3 x 2 design
was used.

For purposes of computer analysis of variance, dependent variables
were identified as follows:

(1) Part I of the Concept Formation Test, the Piagetian conservations;
(2) Part II of the Concept Formation Test, classical concept formation;
(3) Concept Formation total scores. The population sample was classified
and coded in the following manner: (A1) disadvantaged, (A2) advantaged
children, (81) grade two, (B2) grade four, (B3) grade six, (C1)
Black, (C2) Latin, and (C3) White.

The analysis of variance for the dependent variables is reported in
the first three tables of Appendix VII. .

IULUEffect, Differences

Significant main effects (p t .01) on variables A, B, and C were
found. Means for the main effects of variables A, B, and C on the
dependent variables are listed in the next three tables of Appendix VII.

There was excellent separation by grade level with agreater difference
between grade two and grade four scores than between grade four and grade
six scores. This result was predictable on the basis of Piagetian Theory;
the test sampled behavior peculiar to the concrete operations stage
(ages 7 - 11). Grade six children tended to top out on the test, especially
on-Part I, but there still was a difference of more than three points on
the total test between grade six and grade four as compared with a difference
of more than seven points between ,lade two and grade four (possible 34 points).

Using a procedure due to Neissar and leas it was found that Whites
performed-significantly better than Blacks or Latins while the Blacks and
Latins scored about the same. Actually the Latins scored slightly less
than the Blacks on each part of teat. This maybe attributable to a
language factor. It should be noted that the examiners were White and
the recorded voice on the test tape was that of a White female. This
could have favored the White children.

The disadvantaged group scored significantly lower than the advantaged
group on Parts one and two as well as' the total test. However, the actual
point difference was slight, 1.7 points on the total test.

Ataractic= Beglitaftinsunk
For Part I (conservation) there were no significant interactions at

the .01 level, however the A x C interaction approfthed significance at
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the .05 level. For Part II (classical concept formation) there were two

significant interactions; A x B (p < .01) andAx8xC (p < .05). No

significant interactions were discernable for the total test. The means

for the interactive effects of A x B are tabled in Appendix VII. The cell

means and standard deviations for Parts I and II and for the total test

may be found in Appendix VII. Here there appears to be little difference

between advantaged and disadvantaged subjects at grade two. However,

the advantaged fourth graders did nearly as well on Part II as did the

disadvantaged sixth grade subjects. This view is supported by the cell

means for Variable Two where cells A2 82 C2 and Al B2 Cl, and A2 B3 C2

and Ai B3 C3 are compared. Further consideratici of thl cell meal% for

variable 2 suggests an interaction of variables A, B, and C. For instance,

113 2
cells Al 82 C3, A2 82 Cl and C2 show little difference between means.

Similariy for delis B3 C3, Ci and A2 B C . Thus all three factors

combined contribute variance which is above and'beYond that explainable

by the individual variables or by the variables taken pairwise.

Correlation a Coned Formation Measures 44MILEtialAchievement Scores,

Analysis of the correlation matrix for the three gradee,on concept

formation.with the:general-achievement variables and IQ showed small

correlations ranging from .08 to .36 with- two-thirds -of the coefficients

falling in the range .1510, .28, Thus it appears that these tests tap

elector or factors independent of IQ and achievement. The correlations

may be found in Appendix XII. .

id2P21121612191: Concept Formation elikwar

The correlations between Parts I and II of the Concept Formation Test

were .332 at grade 2, .220 at grade 4 and .283 at grade 6. All of these

are modesty sized correlations and indicate that while ability to score

on the conservation items is positively related to the same ability on

classical concept formation items: the two tacks clearly are not identical.

The correlations between Parts I or II and Vital score were, of course,

much higher. They ranged from .608 to .951.

Perfoomance ad: Affluent j Advan Wk Children

A series of t-tests were used to determine if any differences
existed between the scores of white advantaged (middle- middle and

lower-middle class) children from the target population and a.-sample of

White affluent children from the same school district. At grade two

the affluent children did significantly better c .01),on Part I but

the White advantaged group did significantly better (p 4 .01) on Part II.

The Total score differences favored the affluent group. This result

indicates that White affluent children's general development level was
higher but that they were not superior in identifying common attributes.

At grade four the significant differences < .01) favored the White

advantaged children on all three measures. However the £ctual score

differences were less than one point. At grade sixths White advantaged

group performed significantly better (p ir .01) on Part I and on the total

score but not on Part II. The actual point difference was extremely

small. These data are tabled in Appendix VII.
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Taken together these results indicate that there seems to be no
consistent superority of the White affluent children over the White
advantaged children. In fact the White advantaged group performed
higher on more measures than the White affluent group.

Practical Considerations and Implications of the Analysis

It appears that the statistically significant differences among the
ethnic groups and among the socioeconomic groups do not reflect true
differences in the discrdminability of the Concept Formation test. Only
the factor of grade level yielded score differences sufficiently large
to discriminate among children. For Black, Latin or White children or
for disadvantaged, advantaged or affluent children little more thin one
or two items (often less than one item) ever separated them.

At the very, least the Concept Formation Test achieved a measure of
culture-fairness among children of varying ethnic and socioeconomic
background.
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Language Development
Word Association

Both oral and written versions of the Word Association Test were

scored as 1) paradigmatic (response falling in the same general grammatical

class as the stimulus item) and as 2) homogeneous (falling within the same

subclass of noun or verb within the paradigmatic category). Thus a response

is scored paradigmatic if "you give a noun, get a noun;" "give a verb, get

a verb;" "give an adjective, get an adjective;" "give an adverb, get an

adverb." A response is then subscored as homogeneous if the noun is the

same aultdalat "Give a muss noun," "get a mass noun;" "give a count noun,

get a count noun;" and "give a transitive verb, get a transitive verb;"

"give an intransitive verb, get an intransitive verb." Adjectives and

adverbs do not have such subdivisions. Consequently, the numbers reported

are specified as either a paradigmatic score or a homogeneous score. Of

course the homogeneous score cannot exceed the paradigmatic score because

a homogeneous response is by definitiona paradigmatic response, but the

reverse is not necessarily true.

Maill Effect, Differences

The following data were obtained from a 2x 3 x 3 ANOVA. Tabular

presentation of the analysis may be found in Appendix VIII. The three

factors were socioeconomic status, advantaged; disadvantaged; grade

level, 2, 4, and 6; and ethnicity, Black, Latin and White.

For the_ oral paradigmatic scores, all three.main effects were

statistically significant, for socioeconomic level at the .05 level

and for grade and ethnicity at the .01 level. There were no significant

interactions. For the oral homogeneous scores again all three main

effects were statistically significant, this time all at the .ca level,

with no significant interactions. For the written paradigmatic scores,

all three main effects were significant at the .01 level. In this case

there were two significant interactions: advantagedness by grade at the

.01 level and grade by ethnicity at the .05 level. For the written

homogeneous scores all three main effects were statistically significant

at the .01 level and one interaction, grade by ethnicity was signifihant

at the .05 level.

r 2Newman-Keule post hoc tests were computed for the main effect means

of and ethnic group for each of the four analyses. For each analysis,

the means for each grade differed significantIy-froM those of every other

grade at the .05 level or better with one exception. Means for fourth

and sixth grade children did not differ (p < .05) on the Written Homogeneous

score.-...in-two cases differences between ethnic groups were not significant

(p < .05). These were between Black and White children on the Oral
Paradigmatic_score and on the Oral Homogeneous score. In all other

comparisons among ethnic samples differences in mean scores were significant

at the .05 level or better.
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Note that in neither of the oral scores was there a significant difference
between the Blacks and the Whites, but that this difference showed up at
the .05 level in the written scores. As far as grade is concerned, the
differences between grades '4 and 6 are at the .05 level where they occur
in both oral and written, but it is interesting to note that in the
written homogeneous there is no significant difference between these two
grades. Evidently the difference in the written paradigmatic must be in
the sub-classes of nouns and the verbs, with the 6th graders having more
non-homogeneous responses than the 4th graders. It iss.Of course, the
consistently low scoring of the Latina which is so salient.

There were no significant differences in performance between the
advantaged White sample and the White affluent sample.

Interactions Between Meta grfecte

There were no significant interactions for the oral paradigmatic or
the oral homogeneous. For the written paradigmatic there were two
interactions, one,advantagedness by grade, and another, grade by ethnicity.
Inspection of the means indicates that there is a greater difference between
the disadvantaged second graders and advantaged second graders.

The grade by ethnic interaction in the written paradigmatic data was
repeated in the written homogeneous data, and the patterns of the means was
identifical. The order of Whites,, Blacks, and Latins was maintained with the
Blacks catching-up to the Whites at the 4th grade level, but falling below
them again at the 6th grade level. Latin and Black sixth graders are
about the same.

Ititercorrelation of ftzst Association Measures

Across the three grades, the oral paradigmatic correlated with the
oral homogeneous at about a .96 or .97 level. The written paradigmatic,
with the written homogeneous, correlated .91 at the second-grade level
and at .96 at the fourth and Sixth grade levels. It first appears that
adding bbe.finer scoring procedure of separating out homogeneous subclasses
in the nouns and the verbs has little to offer; however, as mentioned before
At is interesting 1,hat the difference between the written paradigmatic and
the written homogeneous was significant at the fourth grade level and
not 'significant at the sixth grade level. Thus, even though they correlate
very highly there may be enough additional information to warrant inclusion
of this differentiation.

Overall, the oral administration correlated with the written administration
in the low 601e: .55 at grade two, .59 at grade 4, and .62 at grade 6. It

is worthwhile to consider the two types of administration, despite this
moderately high correlation, because of what was demonstrated in the
Black/White comparison; that is, no difference between the Blacks and the
Whites on the oral administration, and significant differences between the
Blacks and the Whites on the written, showing clearly that the Blacks are
at a disadvantage when it comes to the written form.
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Correlation of Word Association Measures with I.Q. and Achievement Scores

The correlations among the oral and written forms, of the Word
Association Test, IQ and standardized achievement tests may be noted
Appendix XII. Note that the oral forms yield low to moderate correlations
at grade two, in the .35 to .40 range; while the written forms
yield somewhat higher correlations in the .56 to .69 range.

. . . .

Among the fourth grade data, the correlation of .395 between Verbal
IQ and written paradigmatic is the highest, and not unexpectedly, although
it is lower than might have been predicted. Most of the correlations
are between .30 and .40.

At the sixth grade level neither the verbal nor non-verbal IQ's, nor
any of the standardized achievement teats were correlated significantly
with the oral word association task, the highest correlation being .164
between oral homogeneous and "Maps", a study skill test in the achievement

battery. For the written Word Association Task there is a significant
correlation with the IQ verbal, but it is only .24. Other correlations
between written word association scores and IQ and achievement scores range
downward from this level.

Luasaa Implications Analysis

The word association task is clearly a developmental one. Socio-
economically, 2nd grade disadvantaged children score considerably lower
than 2nd grade advantaged. Ethnically, Black and White children did not
differ-on the aural/oral individual administration; they did differ on
the read/write group administration. Latins scored-generally lower
than Blacks and Whites on both administrations, though on the written
task at the 6th grade level Latina and Blacks were essentially together

while Whites were above both.

The lack of difference between Blacks and Whites shows that when
Blacks are permitted to perform in an individual oral task with no obvious
interference of dialect, and no confounding with a vocabulary task, this
aspect of their language development is comparable. Thus, emphasis in
the classroom probably should be put on vocabulary acquisition together
with reading and writing skills. Latins, however, may well profit from
oral Language Development lessons, particularly at the second-grade level
and below.

One can see that for the written homogeneous score, the most stringent
teat, the disadvantaged second grade Latins hid a mean of 7.1207; whereas,
on the oral paradigmatic the "easiest". tests, the advantaged sixth grade
Whites had a mean of 28.3750. This range displays the wide differences
Among the populations of interest.

Since this word association test apparently does not duplicate
existing language tests currently in use in the schools, it could be
included in a diagnostic battery for a quick assessment of oral language
development, after standardizationp.of course. The cost in time and materials
is small: the aural/oral individual administration only takes about 5
minutes per child, and 1 sheet of paper is the the sum total of materials,
directions on one side and the word list on the other.



Written Language Production

Results

The first question to be answered is which, if any, of the seven
computer generated indices listed under Task 4 seem to be related
to language maturity. Only those indices that increase in magnitude
as children move Pr= grade two to six can be considered valid
indices of language maturity. Thus, examination of the average
scores obtained by all of the children in the study at each grade
level will identity those indices related to developmental level.
These data are presented in Table 5.

Table 5

MEAN SCORES OF WRITTEN LANGUAGE
PRODWTION INDICES BY GRADE LEVELS

language Production Index Grade Level

2 4 6
(n=330 (n=277) (n=350)

Total words used 8o 143 149
Number of sentences 8.5 10.7 11.0
Number of commas .37 2.4 2.2
Number of other punctuations .10 .26 .41
Mean sentence length 13.3 17.2 16.0
Standard deviation of sentence length 4.8o 8.53 9.35
Mean word length 3.3 3.6 3.7
Standard deviation of word length 1.30 1.44 1.56

Second grade children used, on the average, 80 words to complete
their stories, fourth grade children used 143 words and sixth grade
children used 149 words. Analysis of variance was used to evaluate
the significance of the differences among the means in the above
table. Significant differences do exist for all of the variables
used with the single exception of mean sentence length. Seven of the
eight indices of written language production appear to be useful as
measures of language maturity.

These seven indices of language development were used to examine
the performance of disadvantaged, children compared with advantaged
children. For this analysis the advantaged children are grouped
together without regard to ethnicity-or grade level'. The mean
scores obtained by each of these groups on the indices of language
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development ere shown in Table 6.

Table 6

MEAN SCORES OF WRITTEN IANGUAGE PRODUCTION
INDICES BY SOCIOECONOMIC GROUPS

Language Production Index Socioeconomic Group
Disadvantaged Advantaged

n=582 n=375

Total words used 107 141

Number of sentences 8.5 11.7

Number of commas .8 2.5

Number of other punctuation .09 .43

Standard deviation of sentence length-- 8.27 7.51
Mean word length 3.5 3.6

Standard deviation of word length 1.39 1.47

Of the seven variables in the above table all but one exhibit
statistically significant differences between the advantaged and dis-
advantaged groups. The standard deviation of sentence length did not
discriminate between the two groups.

This does not mean that all subgroups of disadvantaged children
of various ethnic origins and in different grade placements performed
at a lower level than the advantaged children. The interactions
of these variable's will be examined later. In general, however, the
data in Table 6 above suggest that disadvantaged children exhibit
less language maturity than advantaged children on these indices.

The difference in performance of Blacks, Latins, and Whites are
examined for the seven variables. These data are presented in Table 7
below.
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Table 7

NUN SCORES OF WRITTEN LANGUAGE PRODUCTION
INDICES BY ETHNIC GROUPS

Ethnic Group
Language Production Index Blacks Latins Whites

nem475 n=356 n=126

Total words used 127 105 140
Number of sentences 10.2 8.4 11.7
Number of commas 1.3 1.0 2.6
Number of other punctuation .21 .14 .42

Standard deviation of Sentence length 8.2 8.0 7.5
Kean word length 3.5 3.5 3.6
Standard deviation of word length 1.44 1.38 1.47

Most of the indices in the above table discriminate significantly
among the ethnic groups. In general Whites showed more language
maturity than Blacks and Blacks more language maturity than the
Spanish speaking children. A predominantly White school in an
advantaged neighborhood found the pictures objectionable, and refused
to permit the administration of these tests. Therefore, almost all
data presented in this report for White children reflects performance
of disadvantaged Whites only.

While the gross comparisons reported in the ti as tables above
are instructive, some of the more interesting data ccur as particular
subgroups are compared. Table 8 below, allows us to see how children
in the various ethnic groups develop from grades two through six in
the total number of words used in responding to the pictures.

Table 8

TOTAL WORDS USED: GRADE LEVEL BY ETHNIC GROUP

Grade Level Ethnic Group
Black Latin White

Second

Fourth

Sixth

90 64 85

140 107 183.

152 142 152
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From these data, it can be seen that the second grade child
from a Spanish speaking family is likely to use far fewer words in
written composition than his classmates, Black or White. His volume
of output remains substantially below his peers at grade four, but
by grade six these differences are becoming much less distinct.
Remember that the data for White children are based almost entirely
on disadvantaged children, while all socioeconomic groups are
represented in the data for Blacks and Latins.

Examining the effects of depressed socioeconomic status as they
act differently on Blacks, Latins and Whites, it may be observed
frceiTable 9 that Both Blacks and Whites exhibit rather large
differences in total words used to construct stories when the socio-
economic status of the families differ markedly. This is not so for,
the children of Spanish speaking origins.

Table 9

TOTAL WORDS USED: SOCIOECONOMIC STATUS BY ETHNIC COUP

Socioeconomic Status Ethnic Group
Black Latin White

Disadvantaged
Advantaged

112 100 110
143 109 170

Sr...111110,

Children from advantaged Spanish speaking families use aly a
few more words in producing their stories than do children from
disadvantaged Spanish speaking families. This suggests that the
decrements in language development among Latins observed on this
task are most likely a function of other factors than those associated
with socioeconomic levels.

Black and White disadvantaged children produce about an equal
number of words in making their stories. Among the advantaged groups,
however, the Whites produce more words than the Blacks. The figures
for White children in the above table are quite conservative as
most of the advantaged Whites entering into the figure shown are from
the second grade.



Finely, we may examine the performance of various socioeconomic
groups at each grade level, without regard to ethnic groups. These
data are presented in Table 10.

Table 10

TOTAL WORDS USED: SOCIOECONOMIC STATUS BY GRADE LEVEL
t -,

Socioeconomic Status
2

Grade
4 6

Disadvantaged
Advantaged

71
89

113
171

136
161

From these data, it maybe observed that the advantaged children
start somewhat higher in total word production in the second grade
and almost double the number of words used in making a story, by the
time the fourth grade is reached. Disadvantaged children increase
their word usage count by about 60 percent during the same period.
Increments of growth between fourth and sixth grade are considerably
smaller for both groups. It is possible to interpret the apparent
drop in sixth grade, adiantaged by remembering that the advantaged
groups at all levels have hardly any representation of White children.

The analysis of variance summary tables evaluating the significance
of the interactions among the variables described in the preceeding
three tables may-be found in Appendix XIItogether with the'means
and standard deviations for each cell.

Significant interactions were also found for the variable number
of commas. The disadvantaged groups exhibit a regular progression
in the number of commas used from .1 in grade two up to 1.5 in grade
six. The advantaged groups used .4 commas in writing their stories in
grade two, Jumped to 4 commas per story in grade four, then dropped
to 2.9commas in grade six. Advantaged White children used the greatest
number of commas in constructing their stories, disadvantaged Latins
Used the least commas. This same pattern was true with regard to
all other punctuation marks employed (other than periods and commas)
by the children in writing their essays. Advantaged Whites had .75
other punctuation narks while disadvantaged Latins had .08 other
punctuation marks. Significant interactions were found in this study.

Summarizing the statistical analysis of the language production
data six of the eight variables rather consistently differentiate
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children at various grade levels, children in the two major socioeconomic
levels and children in the three ethnic groups. Length of sentence
and standard deviation of sentence length generaaly failed to make
these differentiations. The failure of these last two variables
may reflect the inability of the computer to detect run-on sentences.

Comprehensive interpretation of the written language production
data is difficult because of virtual absence of advantaged Whites
In grades four and six. Data do exist, however, for a group of
affluent White children tested in a suburban Gary school. The means
and standard deviations from this test are presented for each grade
level in Appendix VIII. The comparisons possible with these data
are illustrated in Table 11 which presents the total words used in
stories by White children at three socioeconomic levels.

Table 11

TOTAL WORDS MED: BY iffirz MIDI= AT THREE
SOCIOECONOMIC META BY GRADE

Grade

Disadvantaged
Socioeconomic Level

Advantaged
AMINEr

Second 73 99
(35) (12)

Fourth 118 245
(27) (1)

Sixth 140 165
(43) (10

Affluent

200
(29)

la
(41)

226
(51)

The number of cases for each mean is shown in parenthesis

In general, the data from the affluent subjects corroborate that
of other investigators that affluent White children exhibit higher
scores on measures of language development than do less affluent
children of the same ethnic group.

Tur lag to the relationships among the judgments of essay
quality and the more mechanical: indices of language development generated
by the computer we find significant correlations (.05 level and
better) for all judgments and total words used, number of sentences,
and number of commas. The highest correlations obtained were for
total words Which correlated .28 with unity, .34 with development,
.35 with imagination, and .35 'with overall quality of the essays.
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Overall essay quality also correlated .18 with number of sentences,
.22 with number of mamas, .16 with other punctuation, .11 with average
sentence length, .20 with standard deviation of sentence length,
.22 with average word length, and .10 with standard deviation of
word length.

The total number of words used in producing the stories correlated
significantly with a number of the cognitive and achievement variables:

Verbal ma .29

Vocabulary .23

Spelling
Capitalization
Punctuation

.30

.29

.23

Language Usage .24

Concept Formation .26

Loops .24

Unity .28

Development .34

Imagination .35
Overall Quality .35

All of the above correlations are significant at the .01 level or
beyond, for a one tailed test, with 100 degrees of freedom. This is a

very conservative estimate of significance since the number of cases
on which these correlations were based ranged from 160 to 284.

Applying the same criterion regarding level of significance to the
variable, Imagination, the following correlation coefficients are
shown with other achievement and cognitive variables.

Verbal IQ
Spelling
Capitalization
.Punctuation

Language Usage
Use of References
Arithmetic Problems
Logical Thinking (row
Logical Thinking
Response Style
Problem Solutions
Written Parody tic
Written Romogenious

.23

.23

.34

.34

.27.

.32

.30

x columms) .23

.27
..28

.23

.25

.28



Other correlations among the written language production variables,
essay ratings and other achievement and cognitive variables may be

found in Appendix XII.

In general, at the sixth grade level the measures of language
maturity obtained frcm the written stories most consistently correlated
with conventional measures of school achievement. This is true when
considering:the written language production measures generated by
computer analysis of the eassmas wC1 as the ratings of essay
quality
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Logical Thinking

Item analysis and internal consistency (KR-20) data for the Logical

Thinking measures have been reported in an earlier section. The present

discussion focuses on the data obtained from the entire sample of students.

These data were analyzed in a 2 x 3 x 3 ANOVA. The three factors investigated

were: advantaged-disadvantaged, grade level (two, four, and six, and

ethnic group (Black, Latin, and White).

Using the total number of c.rrect responses, four scoring keys for

the Logical Thinking Test were developed. The first was for total score,

while the other three were for the matrices, row and columns, and inter-

section parts, as described in the LOgical Thinking section under

Preparation of Measures of Cognitive Variables. An ANOVA was carried

out for each of the keys.
Thetabledresults of each of these analysis

are presented in AOpendix IX.. Each table provides the-degrees of freedom,

mean square, F retie, significance level, and amount of total variance

'accounted for by each factor. _Factor-A is advantaged-disadvantaged

(1 = disadvantaged, 2 S advantaged); FaCtor B is grade -1:1= second grade,

,2- _= fourth grade,- 3
.7--sittiligradeh-and-Ftietor Cis ethnic group (1

-__- Black 2 =-Latin, 3 ==tillite):16-will-conilder three major aspects of

_ these-ANOVA's:- the main effect- differences, the interactions between

main effects, and the practical implications of the statistically

significant results.-

In each of the four analysis conducted, the three main effects of

advantagedness, grade, and ethnicity were found to be statistically

significant. Tables of the means of each of the main effect groups

and mean and standard deviations of the smallest cells are a'so

presented in Appendix IX. As can be seen from these Tables, in all cases,

advantaged children outscored disadvantaged children, sixth grade children

outscored fourth grade children who, in turn, outscored second grade

children, and white children nutscored Latin children, who, in turn,

outscored Black children.

NewmanAeuls post hoc tests were computed for the main effect means

of grade and ethnic group for each of the four analyses. Differences

between grades are significant at the .01 level. This finding is in

keeping With the co:nitive developmental theory underlying the test

items. With regard to ethnicity, there-ife no significant differences

between the scores of the Latins and the Blacks on any of the subtests.

However, there are significant differences between the performance of

the Latins and Whites and the Blacks and Whites. In each case and for

each subtest and the total score, these differences are significant at

the .01 level and indicate that White children perform at a higher level

on these tasks than do Children of the other two ethnic groups.

No significantintasetion effects were found in the ANOVA for the

Matrices subsection of the Logical Thinking Test. In the ANOVA:for the

Row and Column:subsection, a significant interaction was found between
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grade and ethnic group (p < .05). The basis of this interaction was in the
reveralbetween-the Latins and Blacks between grades two and four

versus grade six. In all grades, Whites outscored the others, but in

grades two .and four, Blacks outscored Latins, while in grade six, Latins

outscored Blacks.

In the ANOVA for the Interactions subtest, significant interactions
were found between advantagednees and grade and between advantagedness

and ethnic group (p < .05). The basis-far-the-advantaged-grade interaction
was the -increasing disparity in means for grades two, four, versus grade

six. Grade six was higher than grade four, which, in turn, was higher than

grade two. In the 'vantagedness-ethnic group interaction, the interaction

may be explained by tps reversal between Latina and Blacks and between

advantaged-disadvantaged. Whites were also higher in both advantaged and

disadvantaged group,. However, in the advantaged groups, Blacks were
higher than Latina, while for disadvantaged, Latins were higher than

Blacks.

In the ANOVA for the total test, significant interactions were found
between advantmechumw and grade (p <.05), between grade and ethnic group
(p <.05), and betwmensbnotagedness, grade, and ethnic group (p < .05).
The advantagedness-grade interaction- evidently is the result of the
increasing disparity between the means for grades two, four, and six.
Grade six was higher than grade four which, in turn, was higher than

grade two. The grade-ethnia lateractionmAy be explained bj the
reversals! Blacks and Intins-for grades two and six versus grade four.
Whites were highest in all grades, while in grades two and six, Latins
were higher than Blacks, but in grade four, Blacks were higher than
Latins. The second order interaction. advantagedness-grade-ethnic group,

_evidently is the result of,difterential interaction effects between the
first order interactions.

Correlation a logical Thinking Measures with end Achievement Scores

These correlations were computed for the three grade levels and
will be reported in that manner. The correlations may be found in
Appendix XII.

Grade Two. No intelligence measures were available for these subjects,
however, their scores on the Logical Thinking Test correlated at a
modest level with three measures of verbal ability. The results indicate
that with the exception of-the subtest on intersections, scores on the
Logical Thinking Test are positively related to verbal ability. The
correlations while significant, are relatively low.

guallat. The correlations with verbal and nonverbal intelligence
-scores at this grade level average approximately .5 and range from .37
to .52 for the various achievement measures. In general, the pattern of
correlations follows that of the second grade children but is slightly
*higher.



Grade Six. The same general pattern holds true at this grade level.
All of the correlations were positive and significant. With the
exception of the non-verbal portion of the intelligence measures, which
dropped, all other correlations were slightly higher than was the case with
the fourth grade data.

Intersorrelation of Logical 1:1; Measures

The intercorrelations of each of the three subtests with each other
and the scores on the total test were computed for each of the three
grade levels. In interpreting these data, one's attention is drawn to
the fact that the total score correlations are indicative of a part-whole
relationship with the preceding three subtests. These correlations may
be found in Appendix XII.

Grade Two. The first two subtests are related as was expected since
the second subtest is simply a more difficult variation, of the first.

The third subtest (intersections) operates as a separate element at this
grade'level. This-is probably due to the more abstract nature of the
test its and the higher degree of difficulty for children of this
age.

Grade Four. At this grade level, which represents a transitionary
stage in the development of logical classification abilities, the three
sUbtests all intercorrelate significantly. This was to be expected
according to the theory upon which the Logical Thinking Test was based
and indicates that at this age children are beginning to develop a
more refined concept of class inclusion.

Grade Six. The intercorrelations at this grade level are all significant
and have increased in-degree as compared with those for the grade four
data. The development Of the concept of class inclusion (as measured
by these items) is usually well-developed by this age;. Thus, it
was expected that children in grade six would be able to perform well
on the Logical Thinking Test.

Performance of. Affluent and Advantaged Children

A final series oft tests was computed to determine the significance
of differences between7means for the white advantaged (lower- middle and
middle - middle class) children in the target population and a sample of
white affluent children in the same school district. These analyses
were completed for each of the three subtests as well as the total score
for the Logical Thinking Test: The results indicate that the difference
between the two groups is either not significant, or significant in the
favor of the target popastion. Hence, one may conclude that the Logical
Thinking Test does not contain a socioeconomic bias which might operate
in favor of affluent children.
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Practical Considerations of the Analyses

One may conclude that the statistical analyses do not, by any large
measure, indicate true differences in the discriminability of the Logical
Thinking Test. Only the factor of grade level proved to account for any
sizeable percentage of the variance between the subjects. While there
were a few signifitant intetactions between main effects the percentage
of variance accounted for by these interactions was exceedingly small.
In other words, for MaCk, Latin, or White children, or advantaged or
disadvantaged children, fewer than one or two 'items ever separated them.

On the biksis of this evidence, one-may conclude that the Logical
Thinking Teat has at the very least achieved some degree of "cultural-
fairness" and_ has relevancy for, children of various racial and socio-
_economic backgrounds. Future- analyses should now attempt to factor
analyze these measures_to identify and-classify factors or abilities
which appear to be developmental rather than racial, cultural, or
experimental.



Problem Solving

Item analysis and internal consistency (KR-20) data for the problem
solving test have been reported earlier in this report. This section focuses
on the 2 x 3 x 3 analysis of variance for the entire sample of students.
The three factors investigated were: advantaged-disadvantaged, grade level
(two, four, and six), and ethnic group (Black, Latin, and White).

Using the total numter of correct responses, nine scoring keys for
Problem-Solving were developed. One key was for Ss' total score, the
other eight keys corresponded to the eight subtests described earlier.
An ANOVA was carried out for each of the keys. Tabled results of each
of these analyses are presented in Appendix X. Each table provides the
degrees of freedom, mean-squares, F-ratios, significance level, and
amount of total variance accounted for by each factor. Factor A is
advantaged-disadvantaged; Factor B is grade level; and Factor C is
ethnic group; Al is disadvantaged, A2 is advantaged; Bl is grade 2,
B2 is grade 4, B3 is grade 6;,C1 is Black, C2 is Latin, and C3 is
AU.. We will now consider four major aSpects of the statistical
analyses: the main effect differences the interactions between main
effects, the amount of variation adtuehly accounted for_by each factor,
the correlation of problem solving measures with IQ and achievement
scores, and the practical implications of the results.

Maki Magi Differences

In each of the nine analyses conducted, the three main effects of
advantagedness, grade, and ethnic group were found to be statistically
-significant. Tables amens of each of the main effect groups and means
and standard deviatione of the smallest cells are also presented in
Appendix I following the ANOVA tables. As can be seen from thesetables,
in all cases advantaged (level 2) children outscored disadvantaged children
(level 1), sixth-graders, outscored fourth graders who, in turn outscored
the second graders, and Whites outscored Blacks, who, in turn, outscored
Latins.

Newman-Keuls post-hoc tests were computed for the main effect means
of grade and ethnic group for each of the nine analyses. For each
analysis, the means for each grade differedlsignificantly from those of
every other grade at the .01 level. In three of the analyses, for Problem
Solving Total, Solving Problems II, and Solving Problems III, the means
for each ethnic group differed significantly (p < .01) from those of every
other group. In three analyses (Clarification I, Solving Problems I, and
Presolution), the meads for the White children differed significantly from
those of the Black children at the .05 level. In two analyses, Sensing
and Identifying and Probles Parts; the White means differed significantly
from those of the Blacks and Latins (p c .01). Also, the means for the
Latin children were found to be significantly lower (p < .01) than those for
the Black or White children for subscores labeled Clarification II,
Presolution, and Solving Problems I. White children scored significantly
higher (p <An) than Latin children on Clarification I.
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Interactions Between Main Effects

In each of the nine analyses of variance, a statistically significant
interaction was obtained between the main effects of advantagedness
and grade. As can be seen from the tables of means, advantaged children
at each grade level outscored the disadvantaged children at each corresponding
grade. Thus, one may conclude that the interaction is more an artifact of the
analysis. That is, the interaction in these cases is due to the large disparity
between the achievement of advantaged sixth-graders and disadvantaged second
graders.

In two cases, Sensing and Identifying Problems and Presolution, the
advantagedness-and ethnic group main effects interacted significantly. Frain

the tables of means, one can see that for either advantaged or disadvantaged
children, Whites outperformed Blacks, who, in turn, outperformed Latins.
Again, one may conclude that the interaction effect was a result of the
disParity between advantaged Whites and disadvantaged Latins.

Finally, in several cases, Solving Problems-I, II, and III, the
interaction between grade and_ethnic group was statistically significant.
In the Total Score and Problem Parts analyses, this_interantion was
significant at the .06 level. The means of the interaction subgroups
demonstrate that, as before, this interaction is due to the disparity
between the advantaged sixth-graders and disadvantaged second- graders.

0

Amount of Variance Accounted for in the Analyses

The last column in the ANOVA Table prlvides the percent of total
variance (in decimal form) accounted for by each factor and interaction
listed. This is, perhaps, the most crucial aspect of all of the analyses.
One of the objectives of our project was to develop measures which would
not penalize students because of their ethnicity. Although this factor is
consistently statistically significant, it only accounts for from 0.6% to
3% of the total variation in the sample of Ss. The means of Black, White
and Latin children also indicate that no more than three points, or three
items, differentiate the three groups. This is roughly equivalent to
saying that ifs White child made one more error and a Black or Latin child
made one more correct response, no differences at all would exist among the
three groups.

By the same token, even though the main effect of advantaged-
disadvantagedness was statistically significant, this factor only
accounted for between 0.7% and 5% of the variance. Again, only one
or two points (items) differentiated advantaged from disadvantaged children.

Only the grade factor accounted for any sizeable amount of variation,
between 9% and 37%.. Thus, one may conclude that this factor alone is the
one for which our PS test truly discriminates children meaningfully. And,
in fact, this was one of the objectives of our test, to develop a pool of
items which could be solved by an increasingly larger percentage of,
children as average age of sample increased.
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Correlation 91 Problem Solving Measures with Imo(rihd Achievement Scores

For grades 2, 4, and 6 IQ and Achievement Test data were correlated
with the Se' scores on the total problem solving test and its eight
subtexts. (See Appendix XII.) For grade 2, correlations between Word
Knowledge, Word Discrimination and Total Reading and the Problem Solving
measures ravel. from .219 to .515. For grades 4 and 6 Lorge-Thorndike IQ
scores and achievement scores from the Iowa Tests of Basic Skills were
available. In grade 4, correlations of the Problem Solving measures with
verbal and non-verbal IQ scores ranged from .172 to .458. Correlations
with the achievement measures ranged from .098-to .463. In grade 6,
correlations with verbal and non-verbal IQ ranged from .063 to .400.
Correlations with achievement measures ranged from .0e2 to .425. Most
of the-Je correlations are quite modest in magnitude, but overall they
do indicate a discernable relationship between the problem-solving and
achievement measures.

Intercorrelation of Problem Solving Measures,

An alternate_ estimate of the. reliability of the Problem Solving

Test cadbe-obtained---huanaIysing-the'intorcorrelations of the subteste.
Therraore highly correlated each-of the-itubteits ie=lwith the-other, the
MOre:consistent'and/or ontire_tast. Thatis, to the
extent the sUbtests correlate With each othet each subtest essentially
Will be measuring theaters or similar problem solving abilities.

As can be seen in Appendix XII, for grade 2, these intercorrelations
range from .215 to .962. For grade 4, the intercorrelations range from
.125 to .966. For grade 6, the intercorrelations are high. One pattern
does emerge, however. Of the lowest intercorrelations, most are between
Sensing and Identifying and other subteste. Two explanations exist for
this. One is that the Sensing and Identifying subtest is measuring a
skill cr ability distinct from the other sabtests. The second explanation
is more likely the true cause, however: the low intercorrelations may be
the result of the bif internal. consistency of this subtest". Reliability
imposes a ceiling on the degree of correlation, and since the reliability
of this subtest is distinctly lower than that of the other subtests,
intercorrelations involving it must be expected to be lower.

Performance a Affluent, Ani Advantaged White Children

A final series of t-tests was computed to determine if any differences
existed between the scores of the sub-sample of White, advantaged (lower-
middle class) children frog -the target population ant sample of White
affluent children from the same school district:

: Differences were found only at the second -grade level on total score
(p < .01) in favarbf_the affluent sample. At the fourth-grade level,
differences were found in favor of the target population on Total Score
and Sensing and Identifying (p < .05, p < .01, respectively) and at the
sixth-grade level; differences in fairor-of the target population were found
for Sensing and Identifying (p < .01).
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Practical Considerations and kplications of the Analyses

One may conclude that the statistical analyses do not, by any
larwmeasure indicate true differences in the discriminability of the
Problem Solvilttest. Only the factor of grade level proved to account
fdr any sizeable percentage of variance between the Ss. While the
factors of ethnicity and advantagedness and several interactions were
statistically significant, they did not appear to be practically 30.
In other words, forlilack, Latin, or White children, or advantaged
and disadvantaged children, little more than one or two items (and in the
majority oZ cases, less than one item) ever separated. them.

On the basis of this evidence, one may conclude that the Problem
Solving Test has, at the very least, achieved sane degree of "culture- fairness"
and relevancy for children of varying socio-economic and ethnic backgrounft.
Greater emphasis may now be placed on future factor analyses of the measuies
ebteined to identify and classify factorss or abilities, which appear to be
developmentals.rather than cultUral or experimental.

70



RESPONSE STYLE: LOCUS C' CONTROL

Analysis of Variance Data

In addition to the item analysis and internal consistency data
reported earlier for the Locus of Control scale, a 2 x 3 x 3 ANOVA was
performed on data from the entire sample of students. The three factors
investigated were: advantaged-disadvantaged, grade level (two, four and six),
and ethnic group (Black, Latin and White).

The dependent variable on which this analysii was performed was the
total number of external alternatives chosen by children. The results of
this analysis, are presented in Appendix XI. In this Appendix may be found
the degrees of freedom, mean-squared, F-ratios, significance level, and
amount of total variance accounted for by each factor. Factor A is
Advantaged-disadvantaged (1 = disadvantaged, 2 = advantaged). Factor B
is grade level (1 = second grade,- 2 = fourth grade, and 3 sixth grade);
and Factor C is ethnic group (1 = Black, 2 = Latin, *Mt 3 = White). No
interactions between factors occurred so the following paragraphs in this
section will consider only the main effect differences, the amount of
variance actually accounted for by each factor, and _a discussion of the
practical implications of the statistically significant results.

Main Effect Differences

The analysis of variance revealed statistically significant effects
of grade level-and ethnic group, but no significant effect of advantagedness.
Tables of means of each of the main effect groups and means and Atandard
deviations of the smallest cells are also presented in Appendix )r.I following
the ANOVA tables.--As can be seen from these tables, second- graders made
more external responses than sixth-graders; also, the Black and Latin
children aide more external responses than the White child'sn. Post hoc
Newman-Keuls analyses (Winer, 1962) revealed that second-graders differed
significantly from fourth and sixth-Orders (p (.01) and fourth graders
differed significantly from sixth-graders (p (.05). Further, Newman-Keuls
analyses revealed that the Black and Latin children did not differ (p < .05)
in externality but both were significantly more external than White
children (I1<.01).

The lack of a significant effect of advantagedness for lE was surprising,
but may have been partially due to the proximity in socio-economic level
between-our advantaged (middle-middle and lower-middle class) and disadvantaged
(upper-loder-class)

. groups. Thus,
further analyses were &me to compare an upper-middle class group of White
children from Nobel School in Gary, Indiana, with a sample of our "advantaged"
White children (one-third of the sample of the %bite, advantaged children
included in the ANOVA). A series of t-Tests revealed that the second -grade
children from Nobel School made signifiCantly less external responses (X =
8.14) than the 'second grade "advantaged" White children (x l= 12.13)
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(t = 4.5, df =-8, p <.01). However, no significant differenceb between the
Nobel School children and the other white children were found at the fourth
grade level (X 6.13 and X = 7.25 respectively; t = 1.123, df = 103, p < .05)
or the sixth grade level (X = 6.68 and X = 7.29 respectively; t= .611,
df = 113, p <.05. Thus, the scale discriminated between groups differing in
advantagedness only at the second grade level.

Correlational Analyses

The coefficients of correlation obtained between the Locus of Control
scores and the various school related tests may be found in Appendix XII.
It should be. remembered that the Locus of Control scale was scored simply
by counting the number of external responses made by each S. Thus, it
would be expected that the Locus of Control scores should be negatively
Correlated with performance on achievement and titenigence tests as,
indeed, they were.

It should be noted that the correlation coefficients betweenLocus
of Control scores and achievement and intelligence measures are generally
small. This was considered-desirsble'becauselbe purpose of this project
Imusto-developmeasUret that were not-highly correlated_ with currently
employed achievement or intelligence tests. The critical value of r for
an N of 300 is .113-at the .05 level of significance and .148 at'the .01
level of significance; the critical value of r for an N of 400 is .098 at
the .05 level of significance and .128 at the .01 level of significance.
The correlation coefficients reported for the second and fourth grade are
all significant at the .01 level. However, at the sixth grade level only
seven variables (Verbal IQ, Vodabulary, Spelling, Capitalization,
Punctuation, Word Usage,. end Reference) are significantly correlated. with
Locus of Control at the .01 level; one variable (Reading) is significantly
correlated with Locus of Control at the .05 level; and five variables
(Non- verbal 11401,:ps, Graphs, Arithmetic Concepts, and Arithmetic Problems)
are not significantly related to Locus of Control. The lower correlations
at the sixth grade level may be partially due to the small variability in
scores on the Locus of Control scale at this level.

Practical Considerations and Implications of the Analyses,

,Internal-external control as measured by this scale appears to be
Primarily a developmentally determined phenomenon. Surprisingly, it is
not determined to any great extent by either ethnicity or advantagedness.
Thus, the only true discriminability of this scale is between age groups.
It is qUestionable, however, whether even the differences associated with
age are large enough to-be practically usefUl. For example, the difference
in externality betWeen second and sixth grade is only 4 to 5 points.
Certainly, the significant Statistical effect for ethnicity is of no practical
value since the various ethnic group differed by less than two points.

One may conclude, therefore, that this scale offers some potential for
determining developmental gains in internal control. It may also be useful
at the second grade_level for discriminating between iocio-economic groups,
but not at the fourthor sixth grade level.
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Cognitive Preference Legal

The cognitive Preference teat administered to children in grades 4
and 6, revealed a significant difference between the disadvantaged and
advantaged children. (disadvantaged 7.85 advantaged 8.52) The mean
score for children in grade 4 was 7.69 compared to 8.69 for grade 6..
Blacks obtained a mean of 8.21 on the test, Latins a mean of 7.80
and Whites a mean of 8.56. The analysis of variance results for these
groups is presented in Appendix XI along with the means and standard
deviations for each cell. These means range from a low of 7.02
for disadvantaged fourth grade Latin students to a high of 9.25 for
advantaged 6th grade White students. The White suburban children at
Nobel school exhibited the following means at each grade level

Mean S.D.

Grade two 7.68 2.25 47
Grade four 8.58 2.28 52
Grade-six 9.95 2.02 58

These data suggest that grade,- socio-economic level and ethnic
group are related to a preference for responding to instructional materials
by going beyond rote mental processes t question the data, established
trends, draw inferences, and relate specific facts to more general ideas.

The three highest correlations among the cognitive preference tests
and the other variables employed in the study were with Verbal IQ, (.31),
Logical Thinking 4.32) and Unity in Writing Stories (.33). These correlations
seemed to validate the assertion that an aspect of cognitive behavior related
to preference to going beyond given data is being measured.
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Interrelationships Among the Sets of New Cognitive Measures,
the Standard School Achievement Measures, and Socioeconomic Status

QUISIRUR

In general the intercorrel4tions within the sets of new cognitive
measures, within the achievement tests, and within indicators of verbal
intelligence were reasonably high. In other words there is generally a
rather high internal consistency reliability within each of these.sets
of measures. For instance, in grade two the intercorrelation among the
Word Knowledge, lord Discrimination, and reading tests are .779, .807
and .695. (See-Appendix= for correlations referred to in this section.)
The intercorrela)ions among the Logical Thinking and the Concept Formation
measures were not as high, being on the order of about .30 to about .40
except where the part-whole correlatiohs among several sub scores and total
scbre areinvolved. The intercorrelations among the nine new Problem
Solving Cognitive Measures often are as high as .50, .60, .70 and better,
though occasionally there are sole-Measures-which intercorrelate more
moderately. -The intercorrelations among-the several measures of Written
_Language Production Were,-in genera), rather low-except in_a fecinstances.
The intercorrelations among the Orate and written Word Ateociation measures
were on the order of .50 to .57.

In general, it can be seen that within these'several sets of measures
of cognitive processes there is convergence, i.e., the reliability.is rather
good, but the interrelationships within sets of measures have been discussed
more extensively in the separate sections reporting each of the sets of
cognitive measures. These correlations, along with the Kuder-Richardson
Formula 2Cbreliability coefficients., are sufficient to demonstrate convergent
validity.

Discriminate validity is the second necessary criterion of a set of
new measures. The concept requires that these separate setsrameasures
not be highly intercorrelated among themselves. Discriminate validity can
be demonstrated both by reviewing the first order relatiolshipe among the
sets of measures, and an overall assessment by means of a principal component
analysis. The interrelationships between the various sets of new cognitive
measures and the Word Knowledge, Word Discrimination, and Reading. scores
have been discussed in the separate reports of each the sets of new cognitive
measures.

The interrelationship between the measures' of Concept Formation and
Logical Thinking show correlations that are rather moderate. The highest
is .391 and the lowest .129. All are positive. Between Concept Formation
and Response Style there-are also'correlations of a very moderate nature
with the highest absolute value being .232. The intercorrelations between
the Concept Formation measures and the Problem Solving measures are also
rather low. The highest of the 27 correlations is .339 with most of them
ranging between .10 and .30. The correlations between Concept Formation
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measures and the measures of Written Language Production in general were
even smaller than the correlations between Concept Fonation.and Problem
Solving. The highest of these 24 correlations is .289, but many correlations
are between sero and .10 with some correlations hovering around zero, and
a few even slightly negative (though not significantly so). The indices
of relationship between Concept Formation and the oral and written Word
Association measures have a median value between .165 and .174, with a
maximum of .308 and &minima of .098.

The interrelationship between the sets of measures on Logical
Thinking and ProblemS,Aving are slightly higher than those previously
reported in this section. Of the 36 correlations involved the range is
from a high of .505, to three between .40 and .50, several in the .30s,
and the rest ranging downward to sero. The correlations between Logical

,Thinking and Written Language Production are quite moderate with 10 of
the 32 correlations being slightly negative and the highest only .281.
The relationships between Woid Association, and Logical Thinking are
Somewhat higher. The highest correlation is .428 with the median value

-0472. None were negative.

TheAssionse-Style variable is negligibly-related to the Logical
Thinking and Concept Palmation variables. The highest absolute value
of the correlations between any of_theie measures and Response Style
is .287. The relationships between Problem Solving measures and Response
Style is only slightly higher (in absolute value). The highest Correlation
between the nine variables assessing Problem Solving and Response Style.
is .359. T bottom Writtenbotto Written -Language Production and
-Response Style are tate small several hovering near sero, and the
highest is only .213 (in absolute value). The other aspect of Language
Development, Word Association, with itefour-variables, is distinctly
related to Response Style but again at a moderate level. In absolute
value the smallest correlation is .264 and the largest .301.

It appears that Written Language Production and Word Association are
sUbstantially"inderundent of one another with the single exception of
the two variables measuring word length in Written Language Production,.
and the two variables for written Word Association. These seem to be
rather interrelated, the correlations being .544, .415, .494, and .391.
There are two other correlations in the .40's and a few in the .30's but
the majority are in the teens or rather close to zero.

The relationship of socioeconomic status to all these measures is
of-considerable importance in this project involving culturally deprived
children. Socioeconomit status is a point variable, advantaged or
disadvantaged. Thus in general the maximum value of the correlations
with this measure is somewhat limited because of the restriction in
variability. But, certainly with the sample sires involved any
correlations that do exist between this variable and the others would
be readily detected.
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First, as an indication of the relative site of these relationships,
the correlation between socioeconomic status variable and the school
achievement measures (with their substantial verbal content and their
cultural orientation) needs to be examined. In this case the three
correlations of socioeconomic status with Word Knowledge, Word Discrimination,
and Reading are .316, .219, and .321. These are not high correlations by
general standards, but they are statistically significant and, as was
indicated, do serve as an index against which to judge the site of the
other relationships. The three Concept Formation-variables by contrast
correlate only .119, .038, and .112Aind the four logical thinking measures
correlate only .148, .033, and .166. The Response Style variable
has essentially no relationship_with socioeconomic status for these
second grade subjects. Ttecorrelations of socioeconomic status with
Problem Solving are somewhat higher-than the-eight-associated with Logical
Thinking, Concept Formation and Response Style; but still are quite low,
most of them Wag lower- than -the- of the school achievement
measures-with-socioeconomic-statue. The highest correlation is only .264
With- most- -of the-correlations-in--the low The intercorrelation of
the language development =alums as ofabOUt the-reams -order as-those
-in-Problem_Solving_realivwith-the Word Association variables slightly
higher and more- ittnnoistently related to socioeconomic status than Written
Language Production.

Thus socioeconomic status and the new cognitive measures in general
have only a small relationship with each other, much lower than between
socioeconomic status and the educational achievement measures.

To obtain a better overview of the interrelAttlauship of all of the
variables by determiningitheir clustering in a multivariate hyperopic,
consisting_of these 33 variables, a Principal Components Analysis
followed by carlmaxRotation wee-done on-the intercorrelation matrix.
(The program used'was that_developed by the University of Miami Diametric
Lebarttogy as edited- for use on CDC 6500 at Pursue Unive:-Iity.) Principal
components were extracted until the eigenvalue reached AO, and then
successive varimax rotations-were done on the first two oftwonente, the
first three, etc., up to-the-limit of the number of principal components
eXtracted_froa the correlatiammatrix. Two of the principal investigators,
(Asher and -Kane) reviewed the loading on the successive rotations, and
felt they could agree as to which set of routed factor loadings best
identified the underlying dimensions of the origintl correlational matrix.
Generally this waio done by examining the last components to avoid solutions
which-gave substantial weight only to a single variable. Another criterion
was the allocation of variance into a sufficient number of components so
that they could be rather easily identified operationally from the variable
loadings. A third criterion was a reexamination of the site of the
eigenvalute for the last component accepted by the above two Criteriac---f,-47
the percent of variance associated with that sigenvalue, and the
cumulative percentage of variance extracted from the correlation matrix:*

*All of the rotated loadings are available at the Purdue Educational Research
Center for those who wish to examine then.
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Using.these criteria for the Grade Two sample, 14 principal components were

accepted by the investigator-. The value of the last eigenvalue was .983

ant_85,384 Percent of the variance had been extracted from the correlational

matrix at this point. The 14 components gave a rather clear solution with

substantial loadings on the original variables.

The first component was composed of school achievement measures with
the word length 'Poseur** and the written piradigmatic and homogeneous
Measures from the Language Development cognitive measures. (See Appemdis IDS
for the rotated solUtion weights.) The _second component was highly

weighted on a series of teat' given_ to this grade which were not formally

a part of this study. (These were tests of a visual - perceptual nature and

he been denied from -the work of Seibert and-SnoW.(1905) by McDaniel and
Kephart (1971) for-use_ With children at :this age level.) The _third
component was-substantially weighted with several of the Problem Solving
-set of, cognitiveMeasures-while:the-foUrth dealt primarily with the

sentence- length measures _Written-:Language production variables.

-_The-- fifth component_leleoted, the _reatiningi-=PrOblept: lg measures. _

The composed of _variables-,==assOciatediWitt ritual-perceptual

-Ttaskelmentioned-: above-.-_ -The'seventh-z_comPonent -from- the tepierate

visual perceptuel_ tests-plus i_-One- aspect: of_ -the-. logical. thinking measures.

The eighth component is again: substantially:a- variable from- the visual
terceptual tests Alio one Variable- frail-the Written language. Production
aspects of the -language deVeleopment measures.

The ninth component is comprised of the oral paradigmatic and oral

homogeneous variables- Of the language development measures. The tenth

component is weighted primarily on Response Style, socioeconomic status,

and the sensing and identification variable of the Problem Solving measures.
The three measures -of the Concept FOrmation battery weight heavily on the

eleventh component while the twelvth is composed entirely of measures of

the Logical Thinking. The thirteenth component is essentially a single

variable, the "other punctuation," measure of the Written Language
Production measures. The last component is comprised primarily of the
words and sentences measures of the -Written Language Production variables.
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grek Four

In grade four verbal and nonverbal IQ measures were giien as a part

of the Gary Schools' testing program as well as a more extensive series

of standard school achievement measures, eight in 41. The correlations

among the-two types of IQ tests, the eight achievement tests, and the

interrelationships between the standard achievement twits and the two

IQ tests and the two -IQ tests all are rather high. The correlation

between the IQ verbal-and'the IQ nonverbal scores is .739. (See Appendix

XII for all correlations reported in this-section.) The interrelationships

among the standaid achievement tests rause from a high of .738 to a low of

.543 with perhaps the majority of-these correlations being *1 the .60's.

Considering the two IQ tests and the eight standard achievement tests to

some extent as alternate forms, these "test-retest_reliabilities" are

rather high. That the standard_ichool achievement tests and the two

forms of-the IQ test are essentially measuring the same general cognitive

dimension in fourth grade children, is evidenced by the size-of the sixteen

intercorrelations between the two IQ tests and the eight standard achievement

tests. These range nfrom-a low-of-.497-to a-high of .757,Adhich_is-about-

the-eame-mignitude as ther'intercorrelation among the standirCachievement

testethAmeellies. It can be concluded then that the IQ and standard

achievement tests all are probably largely_a verbal capacity or the

ability to learn, verbal material-despite the nonverbal label given to the

second part of the IQ test.

The same concern-for a type of "alternate fora reliability" needs to

be examined-for the tests-of the new cognitive measures. The three

intercorrelations within the Concept Formation variables are 420, .903,

and .619, which indicates a reasonable reliability between two of the three

measures and one relationship that is somewhat independent. The six

intercorrelations aimetrthe-four LOgical Thinking Variable'', are .446,

.393, .299, _.031, .679, and .754, again indicating to some extent a

reasonable Interrelationship. Response Style and Cognitive Preference

correlate, rather *tile the nine measures of Problem Solving

haft-intercorrelations emongthemielves Which range from a low of .125

to-a-high of .966. Thres---roftlipselmtercorrelations are in-the .90's

four in- -the .80's five- la the .Pris three in the .6045, and the rest

lower than .60. Again considering these measures as types of alternative

forms of the same dimension would-immlicate a fairly good "test-retest"

reliability. ThelnineAmmmaumwofifritten Upstage Production are not

nearly as_highly intercorrelejed as the Probloa Solving measures, in

fact- six of the correlations:-are-negative,
although at least two of these

are negligbIyisO. The highest intereorrelations are .678 and .645 and

two of the remaining correlations- are .388-amd-.353. The rest of these

intercorrelatione are of negligible site. The size interoorrelations

among the Word 4099iationwasuretiA0 the language development dimension

are _fairly substantial.. Two oft)* correlations are .973 and .961 while

the remaining four range from .557 to .620. Again, this set of relationships

indicates a fairly _substantial interCorrelatiOn. These "reliabilities" are

valuable in that -they suggest-perhaps an upper bound of the intercorrelations

among the sets.of major cognitive dimensions of-the study.
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The first concern in examining the correlations among the eats ofnew cognitive variables is to examine the two IQ tests and Vie standardachievement tests in relationship to the Concept Formation, LanguageDevelopment (both aspects), Logical Thinking, Probler Solving, and ResponseStyle and Cognitive-Preference
variables. (This has been discussed inpreceding sections where the major sets of the new cognitive tests weredescribed.) In general, these intercorrelations were not great.

The Connept Formation correlations with IQ and achievement testsappear to be in the mid .20's. The Logi:al Thinking, intercorrelationsappear to besomewhat higher although the midpoint appears to be in themid .30's. Response Style again seems to have an average correlationwith these two sets of variables in the mid .20's while the CognitivePreference correlates are on the order of about 30. The.ProbleaSolving variable correlations with.the IQ and' achievement tests appearto be mainly in the _.20's and .30's with allow in the .10's and .40's.Mane are,under or over respectively these last-two correlations. TheWritten language Production-appear to have intercerrelationto with -1Q
Sumi-achieviment-testis-smewhatmore.dispersed than the cognitive-variables die-cussed previously. These approah correlations in the.50's with the highest being .530. At least two of-the variables ofWritten Ianguadp Production are negatively intercorrelated with each-ether although not as *tramples with the IQ and school achievementtaste. The Word Association measures seem to intercorrelate in the .20'sand 430's with IQ and achievement variables with none higher than thelatter range-end, only two lower than

.20, .190rand .166.

These-sets of correlations just presented most mot be exceeded bythe correlations between the several new cognitive measures sets andshoulu be substantially less if independence
among the new cognitiveMeasures was successfhlly achieved.

An examination of the intercorrelations among the new cognitivemeasures `indicates that Concept Formation and Logical Thinking areintercorreletsd from a low value of .186 to a high of .443. Themedian valueseems to be about midway between these two for theretaining 10 correlations. The relationships between the threeConcept Formation variables and Response Style are quite modest,-.119,-42012 and -.189. The correlations between Concept Formationand Cognitive Preference are even smaller, .083,
.153, and .138.The twenty-seven correlations between Logical Thinking and ProblemSolving variables are. all positive but of low magnitude. The highestis .402 while the lowest is .120. The remainder are scattered throughthe upper teens and the .20's with six correlating in the .301e. Thecorrelations between Concept Palmation and Language Development arevery small. The-highest

correlation between Written Language Productionand Concept Formation is, .208, but many hover close to sero. The fourvariables comprising the Word Association
measures of language development,as indicated, are also rather low. Of these twelve correlations the
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highest is only .146 and the lowest -.026 with a median value of .119.

The interrelationships between Logical Thinking and the remaining
major dimension, of the new cognitive tests are as follows. With
Response Style the four correlations are -.204, -.140, -.112, and -.207.
With Cognitive Preference, Concept Formation correlates .274, .192,
.182, and .297. Logical' Thinking and Problem Solving have 36 possible
correlations in COMM, but again they tend to be rather modest in size.
While two are in the low .401s, 12 of the correlations are in the teens,
and the remaining correlations are in the .20!is and .30,s. The twelve
mwsasures of both aspects of language development correlate with the four
measures of Logic:.1 Thinking 'rather .negligently. Here the correlations
are more balanced around zero with 12 of the correlations negative.
(The largest of these is -.207.)_ Many of the correlations are essentially
zero, and time rest have correlations in-the .10!s, and .204s, and 30,s.Written Language Production and the Word Association measures do notseem to be materially different from these in their correlations with
Logical Thinking.

The remaining =mireported correlations with Response Style are
Problem Solving and the- two aspects of Language Development. The nine
correlations of Response Style with Problem.Solving are all negative
but:are rather small ranging from -.103 to -.211. Response Style and
Written Language Production eb-relate_negLigibly with the largest corrlationbeing -.133. The Word Association !measures of language Development,
however, correlate somewhat more substantially though still at a rather
low level. The range is from -.222 to -.272. _Correlations of Cognitive
Preference with Problest Solving measures are also not substactiol, the
largest correlation here is -.267 and the lowest .105. Language Development
and Cognitive Preference also are negligibly correlated. The highest
correlation is .234 and the lowest essentially zero, .072. Written
Language Production and Word Association measures within Language
Development correlate with Cognitive Preference at about the same
asemitude.

The remaining sets of interrelationships "Song the new cognitive
dimension variables are those coupling Problem Solving and the two espy, is
of Language Development. There are 72 correlations between the Problem
Solving and the Written Language Production measures of Language Development.
Again the correlations are of very modest size. The highest is only .255
with limy of the correlations quite close to ser ), and 18 actually negative;
none of the negative correlations is larger than -.097. It is obvious
that the relationship between Problem Solving and Written Language
Production, is very slight. Word Association measures are, however,
correlated with Problem Solving somindlat higher. The absolute magnitude
is still quite low. The hielst is only .280, four are less than .10,
and the rest are scattered t...ween these two levels.

Of special interest again is the socioeconomic status correlations
with all the other variables in the matrix. Recall that the socioeconomic
status variable is a point variable with the range restrictions associated
with such a measure. Again though it is the relative sire of the correlations

8.



a

A

that are of interest. The correlation o se.c.oeconomic status with verbal

IQ is .334 and with nonverbal IQ,. 351. The educational achievement tests

correlate .292, .303, .230, .199, .191, .240, .253, and .274 with socioeconomic

status. Compare these correlations with the three corr^lations between

the measures of Concept Formation and socioeconomic stems, .215, .185,

and .255. Nome of these correlations is as high as the correlations between

the two measures of IQ and socioeconomic status. The highest of the

Concept Formation and socioeconomic status correlations is lower than two

of the eight educational achievement measures and essentially equivalent

to the third, while the lowest Concept Formation-socioeconomic status

correlation is lower than any of the ten IQ and educational achievement

variables. The four correlations between socioeconomic status and

Logical Thinking are .282, .1324.293, and .316. Again these are in general

of the same magnitude or lower than the correlations between socioeconomic

status and the educational. achievement teats. All of these correlations-

are lower than the correlations between socioeconomic status and the two

intelligence measures.

Socioeconomic status has essentially a zero relationship with Response

Style and a correlation of only .129 with Cognitive Preference. With the

nine Problem Solving measures, socioeconomic status does correlate somewhat

better than the correlations between socioeconomic status and the previous

cognitive measures reported above. However, the correlations are not of

major importance. The highest correlation is .395, and the lowest is .183.

Theremainingseven fall between these two extremes. The correlations of

socioeconomic status with the Language Development measures are lower than

the correlations of socioeconomic status and Problem Solving. The four

correlations are .172, .187, .108, and .136. correlations of socioeconomic

status and Written Language Production measures range from .232 to a low

of -.102.

Again, as with the second grade data, it appears that the major
objective of the development of the new cognitive measures has been
achieved in that these new cognitive measures have a low correlation
with measures of intelligence and educational achievement tests. A

second major objective in the development of the new cognitive measures
was that they not intercorrelate highly among themselves. This too has

been achieved in this grade. Third, in the development of cognitive

measures for use in educational situations with culturally deprived children
it is important that the cognitive' measures do not correlate importantly
with measures of socioeconomic status. This too he been accomplished at

the fourth grade level as indicated by the correlations reported above.

To gain a better understanding of the overall interrelationship
among all the r..ew cognitive measures, the intelligence, tests and the

educational achievement tests, a principal components analysis followed
by a verb= rotation was done on the fourth grade intercorrelation
matrix. The procedures used were essentially the same as those described
for the analysis of second grade data.
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In this instance an eleven prinoirai component solution was accepte
which extracted 76.331 percent of the variance of the intercorrelation
matrix with the eigenvalue of the 11th component-.973-

It is clear that the standard educational achievement tests and the
intelligence tests, both verbal and nonverbal, are assessing essentially
the same dimension in these fourth grade children. The weight of the

verbal IQ measure on this component is .817. Theceight,educational
achievement measures are weighted in the .70's, and the lowest weight
of importance is the nonverbal measure of IQ, .655. The only other
measures which have important weights on this component are "ire of the .

Written Language Production measures; mean word length, "co.mas", standard

deviation of word length, words, and sentences.

The second component is composed primarily of five of the Problem
Solving variables, the third component is composed almost entirely of
the four Word Association measures from the language development dimension,
while the fourth component is weighted substantially with the four measures
of LoisicalThinking and to some extent with the two word = length measures

from the Written Language Production aspect of development
*dimension. The fifth component.is*weighted heavily with three problem
solving scores: clarification I, clarification II and the presolution
measure together with the total score on Problem Solving. The sixth
component is-comprised of the three Concept Formation variables while
the seventh component weights heavily the two measures of sentence
length from the Written Language Production aspect of language development.
Perhaps the sentence measure from the same set of scores could be included
in this component.

*-so from the Written Language Production measures of language
dev. Jpment come the highest weights for the eighth component, words
and sentences. The ninth component is primarily the sensing and
identification measures from the Problem Solving dimension and to some
extent the total score measure =Problem:Solving. The tenth component
is primarily an index of the total amount of punctuation from the Written
Language Production measures of language development. The two high it
weights-on this component are commas and other punctuation. The eleventh
component brings together the Response Style and socioeconomic status
dliensions of the study.

It is apparent i. the fourth grade sample that the clustering of
these variables in the multivariate hyperspace is t .n that the inter
relationships between the new cognitive' dimensions, the IQ measures,
and educational achievement measures are relatively law.

As in the second grade population,with the fourth grade sample
the investigators demonstrated that both convergent and discriminant
validity were established. Independent constructs of Concept Formation,
Language Development, Logical Thinking, Problem Solving, and Response
Style and Cognitive Preference were achieved.
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Grade 6

By grade six evidently-the psychological development of children
has sufficient diversity so that the verbal and nonverbal forms of the
intelligence tests now are not correlated highly. For this aample the
correlation is only .276. The educational achievement teats still
relate rather well with the verbal aspect of the intelligence tests.
Four of the eleven correlations are in the high .60's, two in the low
.60's, and three more in the .50's. The lowest two are .431 and .374.
The correlation of achievement test scores with nonverbal IQ is much
lower at tnis grade ranging from a high of .337 down to essentially zero
with the median value being only .170.

The intercorrelations among the Concept Formation variables are
rather moderate except where part-whole correlations exist. The
intercorrelations among the Logical Thinking measures are somewhat
higher than those for the Concept Formation, .417, .447, .33, .821,
.683, and .802 with again the part-whole correlations being substantially
greater. The intercorrelations among the Problem Solving measures are
substantial. Several of the correlations are in the .80's and a number
in'the high .60's and Mrs. Thereese some which are in the .10's
and .20's. The Written Language Production measures of Language
Development have some high intercorrelations of similar variables,
but many of these correlations are in the .20's and .30's with a number
essentially zero. The Word Association aspect of Language Development
maintains the pattern of the oral phases correlating with the written
phases on the order of .59 to .66, while the correlations between the
two oral measures as well as that between the two written measures are on
the order .95. Again, considering these as alternative measures of the
same general dimension an indication of the upper limits of the possible
correlations among the sets of cognitive variables is possible.

The relationship between the new cognitive variables, IQ, and
achievement scores has been discussed in sections dealing specifically
with each of the new cognitive measures. We now turn to the inter-
relationships among the sets of new cognitive measures.

The intercbrrelations among the three Concept Formation variables
and the four Logical Thinking variables range from a low of .162 to a
high of .522. There are four correlations in the .40's,three in the .30's
and two in the .20's. This set of relationships suggests that the inter-
correlation between these two sets of variables is not of major importance.
The three intercorrelations between Concept Formation and Response Style
are mush lower than those between Concept Formation and Logical Thinking.
They are -.103, -.110, and -.130. The three correlations of Concept
Formation with Cognitive Preference are also of negiglible magnitude,
045, .139, and .098. Of the twenty-seven correlations between Concept
Formation and Problem Solving the highest is only .305 with all the
others in the .10's and .200s. The correlations of the Concept Formation
variables with Written Language Production aspects of Language Development
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are even smaller with the highest only .277. :number of these correlations
are essentially zero with seven negative. The greatest absolute value among
the negative correlations is .113. Concept Formation correlations with Word
Association aspects of Language Development are even smaller than with
Written Language Production. The largest of these correlations is a
negligible .116 while the lowest is .133. Eight of these twelve correlations
range between -.031 and .093.

Logical Thinking has a minimal relationship with Response Style
variables. The large.., in absolute value is .156. Logical Thinking and
Cognitive Preference variables correlate at a low level, but the relationship
is distinctively positive. These correlations am .296, .140, .262, and
.320. The thirty-six correlations between Logical Thinking snd Problem
Solving also are positive and range from a high,of .452 to a low of .151.
The majority of the correlatiOw, however, are in the .20's and .30's.
This is a distinct but moderate relationship.- The correlations between
Logical Thinking and Written Language Production are more scattered,
positively and negatively. Eight of the correlations are negative. The
largest correlation is_Only .277, and Many of the correlations are
between- zera and twenty. Half of the:CorreittiOne between-Logical Thinking
and:-Word Associationlieatures are negative_end half are positive. The
two oral measures are negatively related to Logical Thinking variables,_
and the two written variables are positively related to Logical Thinking
variables. None of the correlations are high however, the maximum being
.185. The negative correlations could be labeled "Irish coefficients"
(O'Four, Wive, etc.).

The previously unreported Response Style relationships with the
other cognitive variables_are Cognitive Preference, Problem Solving,
and the two aspects of.Langusge Development. Response Style has a
negligible correlation with cognitive preference, -.085. Response
Style has a Maximum correlation of -.205 with Problem Solving variables.
All of the correlations between Response Style and Written Language
Production areltateeen -.097 and 4..011, probably indicating a zero
relationship between these variables. The same moms to be Lye of the
Word Association variables, the highest absolute Alue among:these
correlations is .120.

Tatercorrelatione between Cognitive Preference and other new
cognitive variables that have not been reported above are Problem
Solving and Language Development. The maximum correlation between
Problem Solving measures and Cognitive Preference is .184 the minimum
.094, and the'iedian value .138. The intercorrelation set indicates
a minimal relation if any, between the two dimensions. With the Written
Language Production aspects of Language Development the same appears
to be true. Of these eight correlations the maximum is only .184. The
Word Association variables of language Development correlate essentially
zero with the Cognitive Preference variable. The greatest absolute value
is only .0;2.

Problem Solving and Written Language Production have 72 correlations
to indicate the extent of the relationship between these two sets of
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Variables. Of all these correlations the maximum is .189, which ou ,ests
a negligible relationship between these two major cognitive dimensions.
With Word Association the Problem Solving dimension has a maximum correlation
of .205 among the 36 correlations involved. It seems fair to say that
none of these relationships betwmmn.Language Development and Problem
Solving is of any practical importance.

Within language Development the intercorrelations between Written
Language Production and the Word Association measures are assessed by
36. correlations. Fourteen of these are negative and 22 positive. This
balance between the positive and the negative correlations seems to
indicate a near zero relationship. The maximum correlation is only -.160.

The socioeconomic status variable is of considerable importance tothis study. It and verbal IQ adores correlate .332, but the correlation
with nonverbal IQ is only .040._ Considering the verbal nature of most of
the- achieVement measures one would expect-that the correlations with
socioeconoeicetatus_would be same order as with Verbal IQ.
The highest correlation-of, socioeconamicAstatUs With eleVen achievement
smaeureels_ .406 Which_interestingly-endugh is vocabulary. (Vocabulary=the the beet indication of the influence of a familyts socioeconomic
status on children.) The other correlations with achievement measures
range from a high of .297 to a low of .176.

The Concept Formation measures correlate .305, 272, and .359 with
socioeconomic statue which-is about the same as the achievement and verbalIQ Measures'. Socioeconomic status-and the four Logical Thinking measures
correlate .326, .153, .365, and .380. Response Style rzrrelates only
-.052 with socioeconomic status while Cognitive Preference correlateswith it .163. The nine Problem Solving measures correlate considerably
lower with socioeconomic status than do the verbal IQ and achievement
measures. The highest of these correlations is only .205, six are inthe. ..126.to .174 range and two correlate .011 and 4076. -- Socioeconomic
statue and the first three measures of Written Language Production
words, sentences and commas-correlate .215, 221, and .250 respectively.
Hu.sver the other four measures are negligibly correlated with the possible
exception of punctuation other than commas, which is .182. The four
Wore' Association measures correlate negligibly with socioeconomic status.The two oral measures are somewhat negatively related while the two
written measures have a very small correlation with socioeconomic status.
The greatest absolute value of these four, however, .13 only .135.

It would seem that as individual differences become greater with
maturation socioeconomic status does play a rcle, particularly in the
verbal aspects of intelligence and.the achievement measures. This is
also true to some extent with the quantity of Written Language Productionin terms of words, sentences, and punctuation. Logical Thinking and
Concept Formation measures also seem to be somewhat more related- at this
RyT'e level than they did in the previous-grades.
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The principal components analysis and varimax rotation were done

with these data as they were with data from grades two and four. In

this instance the number of principal components selected was 12. The

eigenvalue of the last component reached a value of 1.108. Of the total

variance in the correlation matrix 74.771 percent was extracted.

The first component was one of a verbal capacity - educational

achievement nature. These twelve measures from the correlational

matrix weighted at .636 or above on this component. Five other

variables weighted at .30 or above on this component also. They
weilthe MIB score from the Concept Formation test, the total matrix
score, loops score, and total score from the Logical Thinking set and

the standard,desiation of word length from the Written Language Production

task. The second principal component. is almost entirely defined by four
variables from a set of-special tests not_directly related to the Belmont
study which were added to the,test battery for this grade only. The third
component is-weighted most heaVily with five measures from the nine
Problem Solving,tests,-namely, total Problem Solving, problem parts, and

Troblem Solving _I, II, and-III. _The itorth_principal component was very
-heavily weighted_on111=_Iour_of the-variableivieasuring the Word. Association
aspect of Language Doveloplent. All the- other variablesiwere negligibly

weighted-on this-component. The fifth component Was comprised of Problein

Solving variables: Problem Solving total, sensing and identification,
Clarification I ClarifiCation II, and presolutions. The sixth-component

was composed c the two sentence length variables from Written Language
Production; me4n sentence length and-standard deviation of sentence
length, as'well as the total number -of- sentences. The sixth-component
is heavily, weighted with all four of the Logical Thinking variables
plus perhaps a meal amount of the NI variable from-Concept Formation.
Also weighting at a level above..30were both the verbal and nonverbal
IQ measures. The seventh principal component weights most heavily and
primarily on the four Logical Thinking variables. However, mailer
loadii.gs are present from the two aspects of the inteLliger--. testa,
verbal and non-verbal. No other variable has important loau.....46 on this

component.

Three variables from the Written Language Production sex -f the

Language Development domain comprise the eighth principal comp.nent;
words, sentences, and number of commas used. All three of the Concept
Formation variables; conservation, NIB, and total score, form -the ninth
principal component while the 10th is identified primarily with the
Mean and standard deviation of word length from Written Language Production.
This component also hai a weight of above .30 on verbal IQ. The 11th
principal component weights-at last on nonverbal IQ along with the other
punctuation varlet- of Written Language Production. Socioeconc'ic status,
and the vocabulary N.riable from the achievement measures also are
weighted on this component. The last component accepted brings in
Response Style, Cognitive Preference, and, of all things, the maps
variable from the achievement test. This last variable may be related
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to the specialized assistance and knowledge that very high socioeconomic
parents can give to their children which may not be heavily emphasized
in school.

As the principal components analyses progress fr.el grades two
through six, it becomes more apparent that the cognitive development
of the .hildren becomes more diffuse. Particularly-the dimensionality
of the analysis seems more readily identifiable. The intelligence test
scores of the children in the fourth grade were correlated with each
other to a rather large extent. By the time the test scores were
taken in the sixth grade it is obvious that the correlation between
verbal and nonverbal intelligence is quite low.

lam=
Strong confirmation is given to support the discriminant

validity of.thesemew cognitive measures and that they-are indeed
minimally correlated -with socioeconomic- statue.- The first order
relationships of the_cognitive-meisurevdeveloped for this study
with'staridard School achieVetent measures are also_low. Finally,
the sets of measures comprising the new-cognitive measures are
minimally correlated. With the substantial internal consistencies
of these Measures and the generally favorable intercorrelations
among the variables within the cognitive measure. sets, the evidence
that these tests meet the criteria of Campbell and Fiske (1959) for
both- convergent and diocriminant validity is available, and a major
aim of the project was accompliAed.
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Recommendations for Further Development and

Use of the New Measures of Cognitive Development
9

First, the most obvious nesdp for tests which have demonstrated
good reliability and initial validity standards is to obtain normative

data on a national sample. Adequate norms should be constructed
for the new cognitive measures for each of various ethnic populations,

low socioeconomic status populations, etc.

Another immediate need is to construct a further pool of items,
similar to the current items so that alternative forms of these new
cognitive measures can be developed. These would be of value for pre

and post testing in evaluating various kinds of experimental educational

programs.

A third need is to construct forms of these measures for use in
the pre,school kindergartent-and first grade levels, and'also to
deielop_forms appropriate for jUnior and senior high school students.
As a start on thesetaska itals which proved to be too difficult or
'too easy for the second, fourth and sixth grade samples could be used

as a basis for these tasks.

It has been demonstrated that these cognitive tasks essentially

independent of typical verbal intelligence and school ach.,,:rment
measures and thus both of the following steps should be t mm:
(a) develop curricula which teach and facilitate these types of
cognitive skills themselves, and (b) use these cognitive channels
instead of the traditional verbal ones, to teach the content of

traditional curricula.

Next, the areas tapped by these cognitive measures need to be
extended by developing further tests in areas suggested by the
psychological literature, and by expert reviewers (brought in at the
end of the literature review). One example.of this would be to

extend the logical thinking tests to class relations as well as

class inclusion operations.

While good internal consistency reliability has 'een established,
reliability over time should also be studied. The current measures
in same cases should be lengthened to improve the reliability
sufficient for individual prediction purposes. Studies of these
cognitive measures of students' development over time, need to 1,e

done much as such studies have been done with other intellectual,
Motor, and perceptual tasks.
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Many experimental studies, as well as descriptive and developmental

studies, of the it luences of types of education curriculum and
other forms of training on these cognitive measures nee& to be aide.
As the result of the breakthroughli which eve been made in this study,
the list of experimental studies. that could be dfte-id'almost endless.
Concurrent and predicitive validity studies of "real world" criteria
other than achievement and IQ ausures Should be done in the near

future. One of the most-obvious studies of this kind is to predict
performance on various types "of training tasks as a result of

knowledge oficores On these cognitive measures.

While many advantages have been found for the visual media
&ppm& to test adrusistration developed in this study, it would
be interesting to-empare the validity and reliability of paper and
pencil for of-these tests_with-the approal'which has been-used
extensively in this series of cognitive measurements.

Additional panel, '1 compenents analyses using a more extensive
sample-of cognitive fuzctiOn-meadres need to be made to better
define the. psychological structure (.' the cognitive processes of
children in elmientarysehoolvparticularly those eligible for Title
/_support. Better identification-of the functions sampled by these
tests could_be made from these analyses. This would extend -the

CamPbell and Pisk.(2959) Convergent-discriminate validity analysis
procedures started in this study. Inclution of "marker dimension"
tints in addition-to the new cognitive measures and a few of the
more traditional mebalachievesentmeasul..4 would determine better
the nature of the cognitive domain of these newly developed cognitive
measures.

A search cf the_psyChemetric literature was made covering the
last ten years of journal publication-. Of particular interest in this
search were articles dealing with Children in grades two through
six (or in'the equivalent age ranges). nestle measurement instruments
described in these articles a millibar of tests could be suggested for
inclusion in such a battery. For example, Wieland and Many (1969)
found three factors in the Illinois Test of Psycholinguistic Abilities.

_ The first wins a general psycholinguistic factor, the second a general
skill factor, and the third a factor composed largely of visual-
motor skills. Singer (1965), in a principal components study of
fourth graders, used 30 reading, linguistic, perceptual, primary
mental ability1 and auditory tests and found five major dimensions.
These were interpreted as visual meaning, auding, visual relationships,
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Speed of visual perception, and auditory perception. The Thurstone
primary mental abilities (Thurstone & Thurstone, 195k) subtests of
words and word grouping, space figure grouping, and perception and
pictures seen to be major cosponents of the firm; three factors
found by Singer. The figure and ground test of The Pollees California

language Perception Test (1962) was a major component of Singer's
fourth factor, speed of visual- perception. The fifth factor,
auditory perception, was loaded_prinarily with the three subtests
of a Iwalwasser-Dykema-Holmes physical aptitude test.

Thus perhaps ten tasks, which seem to identify most*of the
individual differences in children's cognitive functioning, along
with four to six of they-tests which- identified cognitive function in
our sample could be given to children-of several ethnic classifications
with the= good probability that most of- the-dimensionality of the
cognitive space-could -be identified. Tbe resulting major advance in
knowledge of cognitive functioning of children at these ages in the
various ethnic groups would be of considerable value t_ o curriculum.

planners ant teachers.

The lumber__of --interesting, and valuable- studies suggested
attest to the -success-- of the initialvroject. The translation of
psyChological theorY-into:_practical educational-assessment, when
accomplished is always -exciting. We -recommend that this line of

_ development Which-Ai off=to:so-- promising-a start be continued so_
-that, the development -of_ cognitive functioning-in children may be
may --be_more -thorough* understood. It seems-clear that to the extent
this Is done-the nation's schools Will be able to provide educations.'
opportunities fOr all- oar yoimg pangs.-
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Appendix I

Listing of Test Materials Submitted with this Report

Concept Formation

1 8 am color-film
1 Audio tape
50 Answer Booklets for the Conservation subtest
50 Answer Booklets for the MIB subtest

Language Development

50 Directions- or indiv..dually administered Word Association Test
50 Answer forms for individuaLly athmiiiistered Word-Association-Test

-50 Ditections for group administered-Word Association Test
50 Answer forms_ for-sgroup-administered Word Association- Test
50 -Directions-for:Make -a Story7-:_(Written Language Production Test)
59- Answer- sheets for :"The _Wall" _

=50 Answer sheete_tor "Rich'Man-Poor-Man"

Logical Thinking

1 8 mra color film
1 Audio tape
50 Test Booklets

Problem Solving

1 Audio tape for use at grade 2
1 Audio tape for-use at grades 4 and 6
1 Set of slides
50 Answer Booklets

Response Style

1 Audio tape for Internal-Externtl Scale for Use at grade 2
1 Audio tape for Internal-External Scale for use at grades 4 and 6
50 Answer Booklets for Internal-bitterns' Scale
50 "What I Like Beet" (Cognitive Preference Test)
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Appendix II

Administration Proceres for the
Concept Formation Test-

The test is easily adniniastered by two people (1)1 team leader -
projectionist, (2) one to run-the tape recorder... One person can adadrister
it if both machines are placed together-.

The roaSishould- be- darkened-snought- so that the film is visible
-but light -ehought that-the -page can be----selin by the children. The
projector, tape recorder Ind screen_ should-_---be-prepared for- use.
Person two runs the=andio- tape at low volume until it says, "Now _write*
your inane an the- -booklet." Thin the taps Ls -*hut -.off, --The booklets -

for-- both_ Part- I-and Part II are --distributed :along with pencils-idlers
neaseary.-- The-=childrin are -then instructed-to-take-Al* smaller- booklet
and lay the:_larpr -one-to_ one 'side. -:They= Ire -instructed to record
nelessaryinformation-such as narme,_-srade,,-age, etc.

Next", an signal frost-the projectionist, person-two_ starts the
audio tape On -cue frost the tape, person ens *tarts -the filn-and the
two practice items of--Part -I are administered. Then_ both tape recorder
and fill are Stopped-1nd the Addldren are liked if they have any questions.

On signal fres the- projectioniit person two Starts-the audio tape
with 'thick the- filia.was synchronised, Synchronisation is achieved es

-The--culti for turning-on7ths-projeotor throughout Part_ I is
the:sentence "New watth-the- scieen." As loom the Work "screen"

is said on- tilpe, -the filet projector I. started India left running
intil- the bladk-out Starts at the end-of a sequence. The projector
is .theii-turneCoff with:the audio-tap i continuing to run. When, "Jew
watch the screen!" .-16;-, said-- the :projector is Started again.. After the
initial stopping of the audio taPs after the first two ital.', the
audio -tape -runs continuously unless a child has: a prohlest, Testing- on
PartjI continues and i stopped only it problems develop. Suck problems

ars very lnfrequent-,-- Iliseing pages were the -majorT-source of testing
problems- oil PEt I of the test. -In Such a case -person two Opens a
booklet -to ths.page- where the child ahead be and tells his to continue
in the new booklet. The new booklet is inserted at the page Where the
problem occurs in the original.

The last item in Part I consists of clay balls in glasses of water,

one ball being extractsd, flattened and held above the glass. The audit;
tape continued to run until it said "We are now, finished. Close your

booklets." Then the tape is turned off.

The children are then instructed to put the small booklets to one
side, take the large. bookletirtfor Part II) and put the same information
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on the cover page as they had recorded on the small lOoklets.

Part II.

On signal- trait the projectionist, person two starts the audio taps.
The projectionist rinchronises the file as in Part I and two practice
items are shown. As soon as the audio tape says (for the second et the
two items) ":.. 'and this one has a notch in the wrong place.", th tape
is shut off.

The children are asked if they have asps questions and the
questions, if any, are answered as per the two items just shown. Then
the children are told just to look at their on booklet- and listen to
the voice on the tape recorder there will be no more moving pictures'.
Rome lighta'are teed on.

-Oa signal from= the prOjectionitt, person two starts the a-Aio taps.
bow sore item is done-sod the tape- stopped-. The children-are asked if
thert:are asay question,. If so -=these- are -answered-es 'peltAbe practice
items. Then the tape-is started again and stopped only ulna aeasseari.-
-It saver_ al 'children fall, behind, -ithe taps --should= be -shut -111T for -two =Or
three minutes to allowthets--to-catch
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V

Audio Script-Concept Formation

64."6141ith movie tiy we are go ng o.s ow you a mov e and ask youquestions
about What you see. Your'answere to the questions will help
us make a better movie. Now write your name on the booklet. Stop

(PAUSE)

Open your book 'to the first page. It is green. Notice you have

a picture of a star, a flower, and a key.

Now look at the screen..

1. If you think this set has more things,, mark the star.

If you think this sethas more things, mark the

If you think they have the same number mark the flower'.

Since these two sets have the same number, we mark the flower

like this. Mark your page now.

(PAUSE)

Turn the page. You should'now be on the yellow page.

Now Watch the screen.

Here we have two sets of things.

If you think this set has more things, mark the star.

If you think' this set has more things, mark the Iez.
If you think both sets have the same number, mark the flower.

Since the set on the .righthas more, we mark theltey.74ow mark

your page in- the same way.

(PAupx)STOPffne14412),

Turn' the page. Should should be on the 'blue page.
-

. -

I

'4
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Here 13 the first question for you to do or your own.

Watch the screen.

11, aboomoomow

3. Here there are the same-number of eggs,and cups.

Now watch.

(PAUSE)

if ybw,think these are the same.number eggs and cups, mark
the flower.

If you think there are more eggs than cups, mark the stlial.

If you think there are more cups than eggs, mark the Am.

(PAusE) $VP

Now turn the page. You should be on the pink page.

Now watch the screen.

4. Here you see two rows which have the same number of buttons/.

Now watch.

If you think, both
the flower.

If yoUihink'this

/f you think this

(PAUSE)

Now turn the page.

rows have the same number of buttons, mark

row has more buttons, mark the star.

row has more buttons, mark the y.

You should be on the green page.

Now watch the screen.

Here you see two se ,a of chips.

If you think sett have the same number of chips, mark
. the flower.

.

Zr you thing this 000 No more snips, mars the star.

If you think this get has more chips, mart' the

(PAUSE)
f
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6e7Z. V*. Up
Turn the page. Y&i should be on the yellow page.iJ VoL2air
Now watch the screen.

I

r

6. Both rows have the same number of things. Now watch.

(PAUSE)

If you think both rows of things have the same number, mark
the flower. %

..

:CY you think this row has more things, mark the star.
-_

It you think this row has more thinge,markthe
(PAUSE)

Turn the page when you are finished, .

You should be on the blue page.

Now watch the screen.

7.. Both rods are the same length. Now watch.

(pAUSE)

If you think this rod is longer, mark the star.

It you think this rod is longer, mark the .

If you think both rods are ,tfie same length, mark the flower.

(PAUSE)

Turn the page when you are finished.':
You should be on the white page.

Now watch the screen.

`4. ;
. .
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8. Here are two rods.

(PAUSE)

If.you.think this rod is longer,

If you think this rod Is longer,

nark the star.

mark the z.

If you think both rods,are the same length, mark the flower.

(PAUSE)

Turn the page when you are finished. ,.,.

You should be on the pink page.

Now Watch the screen.

Both rods are the sane length. New watch.

(PAUSE)

If you think both rods are the same length, mark the ta.p...w r.

If you think this rod is longer, mark the star.
If you think this rod is longer, mark,,the au.

(PAUSE)
Yo.)

Turn the page'when you are finished. .

You should be on the green page.

NOw watch the eCreen..

'10. One container of beads hoz more than the other. Now watch.

(PAUSE)

If you think both containers have the same amount of beads,

mark the'flower.
If you think this one' has more beads, mark the star.

It you think this one more beads, nark the isa.

(PAUSE)
.



Turn the page when you are finished.

You should be on the yellow page.

Now watch the screen.

1111111111111,

Both containers have the same amount of beads. Now watch.

(PAUSE)

If you think both containers have the same amount of beads,

mark the flower.

If you think this one has more mark the. star.

I_f you- this one has more beads, mark the g. .

(PAUSE)

Turn the page when you tiAd finished.
You should be on the blue page.

Now watch the screen.

12. Notice that one container his more beads than the other. Now watch.

(PAUSE)

If you think both containers have the. same amount of beads,

mark the flower.

If you think this one has more beads, mark the atar;

If you think this one has more beads,,, mark the. lax..
(PAUSE)

.

iurn the page when you' are finished.

You should be on the. yellow.page.-

Now watch the screen. .
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13. Both clay bale have the same amount of clay. Now watch.

(PAUSE)

If you think both have the same amount of clay, ma* the
flower.

If you think this one has sore clay, nark the star..

If you think this one has more cleg,..narkthe

(PAUSE)

Tura the Page when you are finished
:

You should be writhe green page.

Now watch the screen.

1

14. Both clay balls have the sane amount of clay. Now watch.

.1(PAUSE)

If you think this one has sore clay, mark the star.

If you think this one has sore clay, nark the Mit.
If you thinkttiotb have the ease amount of, clay, nark the

. 4 ,.
; :

Turn the page when you are finished. .

You should be on the pink page.

rlower.

(PAUSE)

Now watch the screen.

Notice the container on the left has, sore juice.

(PAUSE)

If you think both containers have the sane. amount of juice, nark

. the flower.

If you think this one has sore juice, nark the star.

Nov watch.

If you think this one 'has sore. juice, nark the yez..,r :.

. '



Turn the page when you are /finished.

You should be on the white page.

Now watch the screen.

I Both containers have the same amount of juice. Now watch.

(PAUSE)

If you think this one has more juice, mark the star.

If you think this one has more juices.mark the Issx.

,
If you think both containers have the same amount of juice,

mark the flower..

(PAUSE)
.

Turn the page when you are finished.

You should be on the blue page.

Now watch the screen.

Both shapes have the same amount of space. Now watch. -

(PAUSE)

If you think the two shapt have the same amount of space,

mark the flower.

If you think' this one has the greater amount of space, mark

the starv
If you think this one has the gieater amount of space, mark

the Ilsz.

(PAUSE)

Turn the page when you areIlnished..

You should be on the yellow page.

Now watch the screen.
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18. Both- chapes have the same amount of space. Sow watch.

(PAUSE)

If you think this one has the greater amount of space, mark

the star. .

If you think this one has the greater amount of space, mark
the .

If you think the two shapes have the same amount of space, itrk
the flow, er.

(PAUSE)

Turn the page when you are finished..
You should be on the green page.

Now watch the screen.

.
19. Both shapes have the sane amount of space. Now watch.

(PAUSE)

If you think this one has, the greater amount of space, mark

the star.-..7-.,,.

If you think this one has the greater amount of space, mark

the lei.
If you think, the two shapes have the same amount of space, mark
the flower..

(PAUSE)

Turn the page when you are finished.
You should be on the pink page. .

Now watch the screen.
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20. Here you see two balls of clay that weigh the same. Now watch.

(PAUSE)

If you think this one weighs more, mark the star.-

If you think this one weighs more, mark the lez

If you think they both weigh the samea-mark the flower.

(PAUSE)

Turn the page when you are finished.

You should be on the blue page.

Now watch the screen.

21. -Both of these. have the same number of blocks. Now watch.

(PAUSE)

If you think this one has a greater volume, mark the star.

If you think this one has a greater volume, mark theism:

If you think they have the same volume, mark :the flower.

(PAUSE)

Turn the page when you are finished.

You should be on the yellow page.

Now watch the screen.

22. Both of these have the same number of blocks. Now watch.

(PAUSE)

If you think they have the same volume, mark the flower.

If you think this one has a greater volume, mark the star.
4

If you think this one has a greater volume, mark the lieye.

(PAUSE)

Turn the page when you are finished.

You should be on the green page:
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Now watch the screen.

23. Both balls have the same amount of clay. Now watch.'

(PAUSE)

When the clay is put back, it you think the water will be

higher on this one, mark the star.

If you think the water would be higher on this one, mark

them.

If you think the water an the two containers will be the

samepark the flowers'.

(PAUSE)
I

We are now finished.:';. Close. your booklets.

. "
t

1
. .. . . '

.

1

. . ' t..
. .
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Kay for Concept Formation Teat

Part I (Conservation)

Item Correct Response

1 B - Flower

2 B - Flower

3 C - Key (Response broken)

4 B - Flower

5 B - Flower

6 A - Star (Response broken)

7 B - Flower
8 A - Star

9 B - Flower
10 C - Key
11 B Flower

12 k- Flower
13 A - Star
14 B FlOVer
15 B - Flower
16 B - Flower
17 B - Flower
18 B - Flower

19 B - Flower
20 B - Flower

21 B - Flower

Part II (141B)

22
23
24
25 A
26
27
26
29

30
31 A
32

33
34
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Appendix III

Directions for individually administered Word Association Task

The Administrator says:

"This is a word game. I'll say a word and you say the first

word that it makes you think of. Then I'll say another word, and

you answer with whatever word that one makes you think of. There

are no right or wrong answers. We're only interested in what

word comes to your mind when you hear certain words."



Directions for Written Word Association Task

The teacher says:

"Boys and Girls, this is a word game. Look at .the first word in the

list. What other word does that make you think of? Write your word on

the same line as the first word. Now look at the second word...write

next to it the first word that one makes you think of. Okay, now finish

the list, word by word. There are no right or wrong answers. We're only

interested in whit word comes to your mind when you see certain words.

Don't worry about spelling, just put it down as best you can."

To the Teacher:

1. If you think an example is needed write "hello" on the board.
Then say this word might make you think of "everybody" or
"goodbye" or "hi". Write just one_word on each line. Make it
the first word that comes to your mind.

2. If a child indicates that he can't read a word, tell him to guess.
Encourage the children to move steadily on and not be stumped
by any item.

S. This project requires ethnic identification of the child.
Please circle B for Black, W for white or L for Latin (Cuban,
Puerto Rican, Mexican).

Thank you very 'much.
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Directions for Make a Story Test

(Written Language Production)

Distribute one of the pictures (it does not matter which picture is

received first). Request that the pupils print their name in the upper

right hand corner.

Say:

"For this activity, you are to make up a story about this

picture. Any story will do. Write your story on the lines

below."

It is important that the teacher give no examples of stories. If

children seem to want help with the kind of story to write, please

ask them to look at the picture end-assure them that the picture

will suggest ideas to them.

The story should be Completed on the, front side of the paper. The

,back may be used ii necessary to complete the last sentence of the story.

This exercise is not timed. After the children finish the first

exercise, collect the papers, and distribute the second picture with the

directions:

"Now write your name in the upper right hand corner.

Go ahead and make up a story about this picture just

as you dick,before."

If children ask; the stories need not be related to each other.
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APPINDII IV

TEST USIRIS MANUAL

Mme_
test booklets

super Sim color film

audio tape

1111M2112111:

Set up the equipment in a.iemi darkened room. The projector must
be far enough Amoy fron the screen so that the image projected will be
easily seen by all children taking the tett. 'You nay find that it will
be advantageous to-darken-theroom for the practice items-only and then
to-brighten_it while'the_children -are_working in thtreigetes_botkleto.

The_tape recorder-skill:Ube:set:at 3 3/4 inches -per second- -and should
be stationed close, to the filmlprojector.

Let th6 tape recorder run until you hear two Lend clicks close
together. Turn the tApe off immediately at this point. Turn On-the
fits projector and allow it to run Until the first item appears on_
the screen. Turn off-the projector. When the test begins, turn both
machines on sinnitaneous4. They will be synchronised if you have
performed these steps corrsctly.

Dittribute the test booklets and have the children fill in the
information one the cover as it pertains to name, school, age, sex
grade. Tell them that they are to'do some pussies, that pussies will
be shown to then on the screen mad that they will see them in thsir
booklets. A tape recording will tell them how to do the'pusslei and
when to turn to-the next pagt in their books. It will also tell them
how to mark the stovers in their books. If they make a mistake, or
wish to correct An answer, they are to put two Vs over the incorrect
answer and a single I o4Ahe correct one

The test administrator will have to turn the film projector off and
on again three separate times as follows:

1. To begin the test. Turn the projector off after the mei
practice item when the finger has completed the I on the
response boxes.

2. Turn the projector on after the 20th item when the voice 04,11
'Stop and watch the screen". Turn the projector off again when
the finger has made the I on the practice item.
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3. Tura the projector in after the 40th item when the voice says
"Stop and watch the screen." TuraLthe projector off after the
hand has node an X after the gaga practice item. The taps
recording will run for the entire duration of the test and
will not be turned off until the end of the 55th iten when
the voicessays, "Stop and close your books."



Turn to the first page. It has a green triangle on it. Here is a
pussle for you to do. One of the spaces is empty. You are to decide
whether one of these things fits in the empty space, or whether none
of, these things fits in the empty space. When you have decided, put
an X on the answer you have chosen. (PAUSE) Here is how to do
the pussle.

The Pussle has four columns. All of the things in the first column
are orange, all of the things in the second column are green. All
of the things in the third column are red, all of the things in the
fourth column are blue. The pussle also has four rows. All the
things in the.firet row are circles, all of the things in the second
rowers squares, all of the things in the third rowers triangles,
all of the things in the fourth rowers diamonds. To decide what
goes in the missing space look at where the row and column come
together. All of the things in this row are diamonds, so a diamond
must go in the space. All of the things in the column are blue,
so something blue must go in the empty space. The only thing that
is both blue and a diamond is this blue-diamond so you should put
an X on the blue diamond.

Turn the page..-. This page has a red circle in the corner.
Here is another pussle for you to do. One of the spaces is empty.
You are to decide whether one of these things fits in the empty
space or whether none of the things fit the empto, space. When you
have decided, put an X on the answer you have chosen. Do this pussle
on your own, and then we will tell you the correct answer. Now do
the pussle. (PAUSE) Here is how to do the puzzle.

The pussle has four columns. This time there are two things that
are the same about each column. All of the things in the first
rowan red and triangle. In the second row they are green and
circles. In the third row they are orange and square, and in_the
fourth row they. ,are blue and triangle. The pussle also has four
rows. There is only one thing the same about the rows. All the
things in each row are the same in sise, but its sise changes from
very mail in this raw to very big in this row. So the size gets
bigger as you go down the pussle. To decide what goes in the
,missing square, look at where the row and column cops together.- All of
the things in this column are orange squares so a orange square must
go in the empty space. All of the things in thit row are the same,
sise so something the right sise must-so in the empty space. You'
must look for an orange square that is-the right iise. This is the
only orange square that is the right sise so you should have put an
X across the orange square.

(Projector is turned off)

Now turn to page one and do the pussle.

Turn to page 2
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Turn to pap 3
Turn to pep 4
Turn to pass 5
Turn to pep 6
Turn to pap 7
'Awn to pep S
Turn to pap 9
Turn to page 10
Turn to page 11
Turn to page 12

Turn to Pas 13
Turn to pap 14
Turn to pep 15
Turn to page 16
Turn to page 17
Turn to page 18
Turn to pap 19
Turn to page 20

ETON

Now turn the page and look at the screen. This page has a
green square in the corner. This is a neurkind of pussle for you
to do.. This time there is only-one row and one column for you to
look at. In this pussle one of the spaces is empty. You are to
decide whether one of thee. things Mein the empty space. When
you have decided, put an X on the answer you have chosen. Do the
pumas on your own and we will tell you the correct answer. Now
do the pussle. (PAUSE)

Here ishowto do the pussle. All of the things in the column are
squares, so something square must go in the empty space. All of
the things in the row are red, so something red must go in the empty
space. You must look for something that is both red and square.
This is the only thing that is both red and square so you should
have put an X on the red square.

(Projector is turned off)

Now turn to page 21 and do the pumas.

Turn to pegs 22
Turn to page 23
Turn to page 24
Turn to. page 25
Turn to page 26
Turn to page 27
Turn to page 28
Turn, to page 29
Turn to page 30
Turn to page 31
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Turn to page 32

Turn to PM* 33
Turn to page 34
Turn to page 35
Turn to page 36
Turn to page 37
Turn to page 38

Turn to PP 39
Turn to page 40

STOP!

Now turn the page and look at the screen. This page has a
blue circle in the corner. This is a different kind of pussle for
you to do. Notice there is a placeearked with an X. !busiest
decide whether one of these things belongs in the place narked X.
Men you have decided, put a cross on the answer you have chosen.
We will do this pussle with you, here is how it is done.

Anything that is a circle would go here, anything that is a triangle
would go in -hers. Anything that is-orange would go inside this
orange line. An orange-circle woad go in the place where the
orange line and circle come:together. An orange triangle would go
in the place Ater* the-triangle and line cone together. The X is
in a plies where the triangle and the orange line cone together.
So you suet look for something that is both a triangle and orange.
This is the only thing that is both orange and triangle, so you
should have put a cross on this place.

Now turn to the next page and watch the screen. This page has
an orange triangle in the corner. This is another pussle for you to
do. Notice there is a place aarksd with an X. You met decide
whether one of these things belongs in the place marked X or whether
none of the things belongs in the place narked 2. When you have
decided, put a cross on the answer you have chOsen. Do this pussle
on your own and we will tell you the correct answers. (PAUSE)

Here is how to do the-pussle. Squares suet go inside this square,
Triangles unit go inside this triangle, anything red met go inside
this red line and anything blue mast go inside this blue line. Look
at where the red line and square come together. led squares would
go in here. Blue triangles mould go where the blue line and triangle
come together. Look It where the red and blue lines cane together.
Nothing could go here because nothing can be both red and blue at
the sane time. Look at where the square and triangle come together.
Nothing could go here because nothing can be both square and triangle
at the same tine. The X narks a place inside the square but it is
not insiAlo the red line and it is not inside the blue line. So, you
o ut look for any square that is neither red nor blue. The orange
square is the only thing that is both a square and not red and not
blue, aorta should have puha cross on this orange square.
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Sow turn to page 41 and do tbs portals.

Turn to page 42
Turn to page 43
Turn to pogo 44
Tura to Pis 45
Tr. lin to pogo 46
Turn to PIP 47
Turn to pep 46
Turn to Pao 49
Turn to pogo 30
Turn to page 31
Turn to pap 52
Turn to Polo 53
Turn to pee 54
Turn to pay 55

STOP. Put down your pencils and close your books.



Key for Logical Thinking Test

Item Correct Response Item Correct Response,

1. B 29 C
2 E 30 B
3

C
c

0.

g 31
32 A4

5 D r-i

o 33 c
6 E 0 34 A

* 7 E 1 35 B
8 A *36 C

a 9 B X
o 37 C

10 C ca ,ci
J ,, Evi- 11-2 B *39 B

E *40 B
11_ 1.1 B

14 E
41 C15 C
42 E16 B
43 B17 C
44 B18 D
45 B19 D

*146 B*20 B
m 47 B
2 48 B

49 B21 A
50 B

*22
D

51 A*23 C
0 24 E 52 D
o 53 E*25 A

514 C
3 26

D
55 C27 c

28 B
r4

*These items were deleted from the scoring and data analysis as
-described in the section entitled Preparation of Measures of
Cognitive Variables.
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Appendix V

General Directions

The Purdue Klementary Problem- Solving Inventory is designed
for use with culturally disadvantaged elementary school pupils of
various ethnic backgrounds in grades two through six. The Inventory
can be ministered individually or to large groups of children.
bterials for the Inventory include a set of drawings or pictures,male Into slides, a tape recording of directions and text
deicribing each item of the Inventory, end an answer'booklet in
which children work all of their reepOnses.

The answer booklet presents all of the alternative choices
for each item. In its =present form_the=Inventory canasta of
119 _item, Two examples are inclUded.--. =i S1x of items are
two-choice "Yee or "lie" response-itemm.- :=Three =are
"Yes* *Nor or "I -don 't know" restons"..-itema. The -remand'? are

threcdmice, --resPanse =item. Some = of = thetecernativel:-Ite pictured,-Gthersi-have -However,- the
ramose- fOrmat' is the sike-through-Ont---the Iniintory.- Children need
only-hark an "X" over-the box containing the correct alternative. Thetope recording,- in addition to describing each aide and introducing the
its stems for each-problem, also *made" each of the printed alternatives.
Therefore, little reading is required frail the children.

Several pieces of audio-visual equipment are necessary for adequate
test adelnistratire: a tape recorder with sufficient fidelity and clarity
for -all children in the room to hear, a slide projeCtor, preferably with
an- extension slide chinger to permit the teacher- to move abotit the room
during adilnistration, and a screen large_ enough so that all children
are -able to see the. slides clearly Mien presented.- The teacher should be
familiar with the workings of each of these pieces Of equipment so that
he war bindle Sy breakdowns or interruptiOns during the testing session.

For testing, the classroom should be slightly darkened to permit good.
vision _of the slides yet not so dark as to give children trouble when
marking the test booklets. Ordinarily, pulling the drapes or shades near thethe -front of the room will be adequate. Desks should be spaced &pal* to
discourage cheating and allow the teacher easy access to each child in case
questions should came lip during the test.

As the children seat themselves prior to the beginning of the test,
the teacher should be sure each child has a sharpened pencil with aneraser. He should make sure children with- difficulties in vision seat
themselves where they can see the screen clearly.

--By lay of introduction to the test, the teacher should explain to the
children that the test is not en-a specific school subject such as arithmetic,
or spelling. Sather, the Inventory is a measure of children's ability to solve
commonsense problems which might be encountered in real-life.



The teacher should inform the children that they will be shown
sate pictures on the screen and that they should watch the pictures
closely. Things will be happening in the pictures and they will be
asked some questions about them. The children are to mark their answers
in an answer booklet. If they have any problems, they are to raise their
hand and the teacher will come around to their desks to help them.

The teacher may then pass out the booklets and ask the children to write
or print their :ate and grade on the lines provided on the first page. The
teacher may tell the children not to open their booklets yet (although no
hams will be done if the children do leaf through it). Any other information
which the teacher or particular school might wish may also be written on
the front page of the booklet.

Finally, when all children have finished writing, the teacher may start
the projector and tape recorder. - It msy be good idea to remind the children
to raise their hands if they have a problem or question during the test and
caution that against shouting out answers to questions.

Once begun, the tepeirecording YAW rim continuously. Considerable time
is-provided on the tape for children to mark their answers. Two tape --

recordingtEare available: one for-use with second and third _graders and one
for the fourth, ._fifth, and sixth-graders. Abre -marking time is provided on
the second, and t.hird.grade tape. The total time for test administration is
approximately 4045 minutes, provided no breaks are taken. Another of the
teacher's duties during the test is to note the progress- of the children and
if they seem to be felling behind to stop the tape-and permit them time to
catch up.

The teacher, or test administrator, must also operate the slide projector
during the test, and change the slides at the appropriate times. The recorded
text indicates such times by: "Here is a new picture," or "In this next
picture...." Before administering the- Inventory for the first time, the
teacher should listen to the tape and view the slides, following in the
answer booklet to.feadliarize himself with the order of the slides and the
times when they change in the teat.

As mentioned before, the teacher .must also be able to answer children's
questions as they arise during the test. For this reason, it is probably
best to have two people administer the test, one to operate the equipment,
and another, free to go aboitt the room helping children.

The recorded text provides a place to stop and rest. A tone sounds as
p signal to stop the equipment. The rest period is strictly the prerogative
of the teacher. The tape may be run otratinuously if the teacher does not
think the children need a break or the tape may be stopped at any natural
break sooner or later, depending on the particular classroom situation.

.When the final slide has been viewed, the operator may rewind the tape
and return the slide tray to the beginning. The books may be collected. and
the testing session concluded.
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For scoring puiposes, the Inventory may be divided into tvekve
different subtasks, or abilities, end eight subscores. Each mg be
useful for diagnostic purposes. If the tests are to be machine scored,
it may be quite possible in the fourth, fifth, and sixth grades to have
the children mark their answers on test response cards directly, rather
than marking in the booklets.

Table12 prelents a brief description of each subtask and the
number of items in the Iiiventory which attempt to measure that task.
Table 33 presents the subtasks and number of items used to make up the
eight subtests. Finally, Table *presents the correct alteinative
for each item in the Inventory and the subtask and subtest to which each
item belongs.



TABLE 32

NuOber of Items for Each Subtask

Sabtask Jo. of Items

-1 Sensing that a problem exists 5 (and one sagple)

2 Identifying a problem specifically 5

3 Asking questions about the problem 5 (and one iapple)

4 GUessing-causes 2

5 Clarifying the goal 2

6 Judging Lenore information is needed
to solve the problem

7 Identifying relevant aspects of the
problem situation 3

8 Redefining new uses of familiar objects 4

9 beiniOmplications of some action 5

10. Sensing what should follow problem
solution 4

11 Selecting the one possible solution
among several alternatives 3

12 Selecting the best or most uitisual
solution among several possible solutions 6
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TABU 13

Number of Item in Each Subtsst

Subtest (subtasks) No. of Item

Sensing and Identifying (1 and 2) 10

Clarification I (3 and 5) 7

Clarification II (3, le, 5, 6, and 7) 15

Problem parts (8 and 9)

Presolution (1, 2, 3, it, 5, 6,

Solving Problems I (10, 11, 12)

Solving Problems (9, 10, 11,

Solving Problems III (8, 9, 10,

7)

12)

11, 12)

9

25

15

18

22



TABLE 14

Key for each its* and aubtask and

subtsst to which sash iteabelongs

Item
Correct
Alternative Subtask Subtest

1 Enna* YES 1 A, E

2 YES 1 A, E

.3 YES 1 A, E

4 YES 1 A, E

5 YES 1 A, E

6 BD 1 A, E

7 A 2 A, E

8 C 2 AvE

9 A 2 A, E

10 B 2 A, E

11 C 2 A, It

12 bawl* C 3 B, C, E

33 B 3 Bo Co' E

14 A, 3 B, C, X

15 B 3 B, C, it

Y--1-1

16 B 3 B, C, E7,
17 C 3 B, C, E

le A 4 .co g

19 C 4 C, E

20 B .,

5 B, C, it
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21 C 5 B, C, It

22 NO 6 C, E

23 NO 6 Co E

24 NO 6 C, E

25 C '7 Co E

26 A 7 Co E

2? C 7 C, E

28 C 8 D, H

29 B 8 D, if

30 A 8 D, H

3?. B 8 D, H

'32 C 12 P, G, H

33 B 12 F, G, H

34 C 12 F, G, H

35 A 9 0, H

36 C 12 11, Go H

37 B 12 F, G, H

38 C 12 F, 0, H

t39 B 33. F, 0, H

40 A 13. F, G, H

41 C 11 F, Go H

42 C 9 G, H

43 AS 9 G, H

44 B . 9 13, 14

45 C 9 G, H

46 A 10 F

47 ,C 10 F

4a A , 10 F

49 B 10 F
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Script for Problem Solving Test

(Times indicated in parentheses; first number for 4th
and 6th grades, second number for second grade.)

Hello, boys and girls. We are going to do something today we think you will

find interesting.

We are going to show you some pictures like this one on the screen. (Show slide 1)

(PAUSE 5, 5 sec.)

Here's another picture. (Show slide 2) (PAUSE 5, 5 sec.)

When-we show you pictures like these on the screen, we want you to watch them

closely.

We are going to ask you some questions about the pictures.

When we ask you the questions, we want you to mark your answers in an answer

booklet like the one on the screen (Shoo slide 3) (PAUSE 5; 5 sec.)

We will now give you en answer booklet. When you get your booklet,

11.2n.elszalt:

Print your WI name on the first line (PAUSE 2, 2 sec.) and your grade on

the second line, like the boy in the next picture. (Show slide 4) (PAUSE 3,

3 sec.) If you have any trouble, raise your hand and we will help you. (SOUND-FOR

BREAK) (STOP TAPE RECORDER UNTIL ALL CHILDREN HAVE A BOOKLET AND HAVE FINISHED

WRITING THEIR NAME AND GRADE.) (PAUSE 6, 6 sec.)

Open your booklets to page 1. (PAUSE 7, 7 sec.) Look for the top row of

boxes, next to the number 1. There are two boxes next to the number 1.

A TES box, and a NO box. (PAUSE 4, 4 sec.)

Now, here is the next picture. (Show slide 5) (PAUSE 3, 3 sec.) If you think the

little girl in this picture has a problem, mark a big X in the YES box next to number 1.
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If you think the girl does not have a problem, mark a big X in the NO box

next to the number 1.

Remember, mark 1.& Lid ha iii2012ER Sat 1304 &Ude 11221 ad bra

A problem.

Make your X fill the whole box. Make sure :the lines are dark enough to see.

(PAUSE 10, 14 sec.) This time, I'm going to tell you the correct answer. The

answer is TES, there is a problem. It looks like the-girl's mother.doesn't want

the cat in the house. Here is what your answer booklet should look like. (Show

slide 6) (PAUSE 3, 5 sec.) There is an X in the YES box. It fills the whole, box.

Make your X's like that, too. (PAUSE 3, 5 sec.) Okay Now I want you to try some

on your own. I will not tell you the answers each time. Look at the pictures

on the screen and mark YES if you think there is a problem in the picture and NO if

you don't think there is a problem.

Here is picture number 2. (Show slide 7) Mark YES if there is a problem, NO if

there isn't. Put an X in the box you choose. (PAUSE 11, 14 sec.)

Picture number 3. (Show slide 8) Is there a problem in this picture? (PAUSE 11,

14 sec.) Number 4. Is there a problem here? (Show slide 9) (PAUSE 11, 14 sec.)

Number 5. Isthere a problem here? (Show slide 10) (PAUSE 11, 14 sec.)

Number 6. Is there a problem in this picture? (Show slide 11) (PAUSE 11, 14 sec.)

Now turn to pagel in your books. (PAUSE 6, 6 sec.)

I'm going to show you some more pictures, butthis time you haveto decide exactlr

kit the problem is. For example, look at this next picture. (Shot slide 12)

Study it closely. What do you think the problem is? (PAUSE 4, 4 sec.) In your

answer books next to number 1 there are three boxes.
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Listen carefUlly while I read the three choices.

Then put a big X in the box_that tells what you itik.the problem is.

(..) jBox A says - The baseball might ka joie gam}.

Box B says - The baseball might Ing A window.

Box C says - The little boy might lash 111101.

Mark an X in the box you choose. (PAUSE 10, 14 sec.)

Here is picture number 2. (Show slide 13) What is the problem here?

0 Listen carefully while I read the three choices. Then put an X in the

box that tells what the problem is.

A. The boy's duja121I.

B. The boy broke ih dog's V2I.

C. The boy thinks his gm hum gat.

Mark an X in the box you choose. (PAUSE 10, 13 sec.)

Number 3. (Show slide 14) What is the problem here?

A. The boy sees something that surprises him.

B. The boy is afraid 11, !Wink.

C. The boy is afraid his Iga.101:112 down.

(PAUSE 10, 13 sec.)

Number 4. (Show slide 15) What is the problem here?

A. The boy is crying because his b Ike small.

B. He is crying because his boat has Lilitf too far sm.

C. He is crying because he 41. to go, Ligma,

(PAUSE 9, 13 sec.)

Now turn to page 3. (PAUSE 6, 6 sec.)

Number 5. (Show slide 16) .What is the problem here?



A. The girl wants to know holignliEjUmtgams,

-11P B. The girl wants to kaggitAbi Mum.
4-;!*

C. The girl wonders wham her other playing pi ,l.

(PAUSE.9, 13 sec.)

Now, we are going to do something different.

Look at this next picture. (Shoo slide 17)

It is hard to figure out what ie going on. If we could ask some questions

maybe we could find out what is happening. Which of the following questions

would be st for us to ask, so we can figura out what the problem, is.

Let's do number 1 as an example. (PAUSE 3, 3 sec.)

Listen carefully.

There are 3 boxes next to number 1. Each box contains a question we

might ask. Look closely at the picture while I read the three questions.

Then put an X in the box that is the best questiono ask.

A. Why is the 5122E A2 big?

B. Why is it snowing?

C. Why is the small 112,x =lag so hard &2 sann the gar?

Nark your answer. (PAUSE 10, 13 sec.)

C is.the correct answer. (PAUSE 3, 3 sec.)

C is the best question because if we could get the answer, we might be

able to figure out what is going on in the picture. (PAUSE 3, 5 sec.)

Now, you try some on your own. This is number 2. Here are three more

questions about thejsame picture. Which one would be best for you to ask?

A. What can you see Ija urin4ow?

B. Is the woman tads= fl_n?



C. Why is there a picture 2"14.021? (PAUSE 9, 12 sec.)

Number 3. Here are 3 more questions. Which one would be best to ask?

A. Were the I o s win to the small boy?

B. Are the kaki interesting?

C. Can they ell" dank?
(PAUSE 1r, 13 sec.)

Now turn to page 4. (PAUSE 5, 5 Pep.)

Find number 1. (PAUSE 3, 3 sec.) Here is a new picture. (Show slide 18) Study

the picture closely. Many things are going on. Which one of the following questions

should you ask if you want to figure out what is going on?

A. 18y is. the ee egg1111?

D. Why are the Mg Dulling pa al Itle

C. Why is the girl wearing "striped dress?

(PAUSE 10, 13 sec.)

Now try number 2. Which one of these 3 questions should you ask?

A. Why is the boss folarste?

B. Why is the girl =mkt toward the boys?

C. Is the small bpi her brother?

(PAUSE 10, 13 sec.)

NumWr 3. Which one of these 3 questions should you ask if you want to

figure out what is going on?

A. Why are the bn mu the sidewalk?

B. Did the g_kl c sat of the house?

C. Why is the slog Warigi at the boys? (PAUSE 10, 13 sec.)

Now turn to page 5. (PAUSE 5, 5 sec.) Find numlwr 1. tFAMY 3, j sec.)

Here is a net,/ picture. (Show slide 19) In this new picture we will ask you to try

to figure out the causes of the trouble. Two cars just had a smashup.
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Look closely at the picture while I read three possible causes of

the accident. Then put an X in the box that tells the mut likely

cause of the accident.

A. The black car gild salgt.

D. The white car was gging&22b01.

C. The sun was 122 brieht.

(PAUSE 10, 13 sec.)

Number 2. Which one of these three is the best guess of the cause of

the accident? t

A. The =blinded Ibadriver of the black car.

B. The is Lim was 1.,w mil to see.

C. The giant was driving too Legi to stop.

(PAUSE 10, 13 sec.)

Here is a new picture. (Show slide 20) This is number 3. Study the picture closely.

Imagine yourself at the corner of Main and Oak Streets. Youlnuat to got to the

A & P Store. What do you need t%) know to get there? I will read three questions.

Pick the question which would be best for your to ask to find out how to get to

the A & P.

A. Should I take ilikgs.NAja Street?

B. What is the xtdrese & P Store?

C. lx raj& it to the A iiP Store?

(PAUSE 10, 13 sec.)

Now number 4. Here is another picture. (Show slide 21) These kids are on a

commi4ee. The committee must give a report about the Indian Geronimo. Which one

of the following questions should they ask the teacher to be sure they know what

to do?
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A. Will we still get recess after the report?

B. Did Geronimo kill General Custer?

C.. How long should the report be?

(PAUSE 9, 13 sec.)

Now turn to page 6 and find number 1. (PAUSE 5, 5 sec.)

Here is a new p.:.1ture. (Show slide 22) These k!ls have to plan a party for

Halloween. Their problem is that they must have quite a bit of money, they need

the teacher's permission, and the party must be held on a day when there

are no other big events. They find out that they have the money, and

October 29 is a good day. Do they have enough information to go ahead

planning the party? By number 1 mark YES if you think they have enough

information; mark NO if you think they do not have enough information; or

mark DON'T KNOW if you don't know or aren't sure if they have enough

information. Go ahead and mark the box you choose. (PAUSE 10, 12 sec.)

Number 2. Here is the next picture. (Show slide 23) This boy wants to build a

model airplane. He knows that he needs a razor blade, glue, blue and yellow

paint, and a ruler. He gets a razor blade from his father, a ruler from his

desk, and glue from the basement. Does he have everything he needs?

Mark YES, NO. or DON'T KNOW. (PAUSE 8, 12 sec.)

Number 3. Here is the next picture. (Show slide 24) These kids were out playing.

There was a house nearby. They found some empty purses, an empty

jewelry box, and 3 spoons. Do they have enough information to se

that someone robbed the house? Mark YES, NO, or DON'T KNOW in your

booklet by 3. (PAUSE 8, 12 sec.)

Now turn to page 7. (PAUSE 5, 5 sec.)
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Find number 1. (PAUSE 3, 3 sec.) Here is the next picture. (Show slide 25)

This hoy wants to put the books on the shelf. What should he be sure to notice

or think about? Pick the most important thing from these three.

A. How many books are on the shelves?

B. Who R21 the bookcase where it is?

C. Where will he set the books when he gets to the shelf? (PAUSE 9, 11 sec.)

Number 2. Here are 3 more things the boy could do.

Which one is the best thing for him to do first?

A. Ask the who is sitting in the corner to help.

B. Put the books in the box.

C. Place the books on top of the bookshelf. (PAUSE 9, 11 sec.)

Number 3. Here are three more things the boy could do.

Which one is the best thing for him to do first?

A. Set the books on the table.

B. Push the table over by the shelf.

C. Kick the box out of the way. (PAUSE 9, 11 sec.) (SOUND, STOP FOR BREAK)

Now turn to page 8. Find number 1. (PAUSE 5, 5 sec.)

Here is a new picture. (Show slide 26)

This boy went down to the basement to play. He decided to make a play

town out of some things he found there. He wanted to pretend that the town

was real and that a flying saucer had landed in it. He imagined that

the police ran out of the polio station to see what had landed. What

thing could he use for a jail cell?
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A. A room in the doll house.

B. An old padlock.

C. The. bird agl. (PAUSE 8, 10 sec.)

Number 2. Before the police could get to the saucer, the boy imagined it took

off flying up in the sky towards the sun. What could he use for the sun?

A. The window.

B. The lem.

C. An old record. (PAUSE 8, 10 sec.)

Number 3. Here is anew picture. (Show slide 27) This girl is making a doll out

of old clothes and things she found. She has made the body of the doll, but

needs some eyes and a hair style. Where could she get the eyes?

A. From the shirt.

B. From the tie.

C. From the shoes. (PAUSE 8, 9 sec.)

Number 4. She is using an old wig for the doll's hair, but wants to tie

it back in a pigtail. What thing could she use, or use part of, to tie

the hair back?

A. The shirt.

B. The shoes.

C. The pants. (PAUSE 7, 8 sec.)
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Now, turn to page 9 and find number 1. (PAUSE 5, 5 sec.)

Now, we are going to show you several pictures in a row. In the first

picture there will be a problem. Then we will show you three more

pictures. We want you to choose the picture that shows the most unusual

way to solve the problem. By unusual we mean a way that most people would

not think of to solve the problem. (Show slide 28)

In this picture a ball is caught on the roof. The children want to get it

down. What is the most unusual way for them to get the ball down - a

way most people would not think of?

A? (Show slide 29) (PAUSE 5, 5 sec.)

B? (Shim slide 30) (PAUSE 5, 5 sec.)

C? (Show slide 31)

Mark an X on the picture you choose in your answer book. (PAUSE 7, 10 sec.)

Number 2. (Show slide 32) In this picture, the girl has hung some laundry out to

dry, but she has used up all the space on the line and still has some clothing

left over. What is the most unusual way for her to dry the left-over laundry?

A? (Show slide 33) (PAUSE 5, 5 sec.)

B? (Show slide 34) (PAUSE p, 5 sec.)

C? _(Show slide 35) (PAUSE 7, 10 sec.)

Number 3. (Show slide 36) In this picture, the childrents swing has broken. They

have no place to swing. What is the most unusual way for them to fix it so they

can swing?

A? (Show slide 37) (PAUSE 5, 5 sec.)

B? (Show slide 38) (PAUSE 5, 5 sec.)

C? (Show slide 39) (PAUSE 7, 10 sec.)



Now, Number 4. (Show slide 40) This girl wants to hang a picture in her

room. She puts a hook on the picture so that it can hang on the wall, but

she has the hook very close to the edge of the frame. What will happen when

the girl hangs the picture on the wall? Look at the next 3 pictures and

choose the one that shows what will happen when the girl hangs the picture

on the wall.

A? (Show slide 41) (5, 5 sec.)

B? (Show slide 42) (5, 5 sec.)

C? (Show slide 43) (7, 10 sec.)

Now tUrn to page 10 and find number 1. (PAUSE 5, 5 sec.) (Show slide 44)

In this next picture, a group of boys want to play football. How should

they choose sides? Look at the boxed bylNumber 1.

A. All the hig kon go 92 owe tam.

B. All the Win Ath glasses go 20 211 ilAR.

C. They should choose sides mgt.

Mark an X in the box you choose. (PAUSE 6, 6 sec.)

Number2. (Show slide 45) This girl's room is very crowded. If you wanted

some more room to store things, where would you put them?

A. Out in the hallway.

B. In boxes under, the kg.

C. In somebody else's room (PAUSE 6, lrsec.)
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Number 3. (Show slide 46) These boys have to move the dresser upstairs.

How would you do it?

A. Emit out the drawers.

B. Carry it up

C. Carry the drawers, 112 first. (PAUSE 6, 8 sec.)

Now turn to page 11. Here is the next picture. (Show slide 47) (PAUSE 5;-

5 sec.) This girl's school desk is wobbling. What could she do to make it

steadier?

Look at the boxes by Number 1.

A. Wt a higher, chair.

B. Place, a piece of folded paeer, under, one 11g.

C. Press down harder with her pencil. (PAUSE 6, 8 sec.)

Number 2. (Show slide 48) In this picture a window pane is broken. What

could the boy do to stop the cold air from coming in the broken Window?

A. Put a piece of cardboard over the window pane.

B. Put the glIAIL in front of the window.

C. Build a fire in the fireplace. (PAUSE 6, 8 sec.)

Number 3. (Show slide 49) This boy and girl can't get their kite to fly.

What could they do to get it to fly?

A. Cud the string.

B. Make the kite heavier,.

C. Put a lag on the kite. (PAUSE 6, 8 sec.)
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Turn to page 12 and look at this next picture. (Show slide 50) (PAUSE 5,

5 sec.) This boy is going to change the light bulb. If he standson the

rocking chair, what might happen? Look at the boxes by Number 1.

A. The light miehtmatitldli.

B. He might hit All hod on the ceiling.

C. He might =al the chair and get hurt. (PAUSE 64 8 sec.)

Number 2. (Show slide 51) The girl in this picture is going- tomix some

of the red and white paint together. What will happen?

A. She will get a pink color.

B. She will sail all of it.

C. The paint will 5122 Nz (PAUSE 6, 8 sec.)

Number 3. (Show slide 52) Look at the shelves in this picture. What might

happen if you were to pile some boxes on the second shelf?

A. The cabinet might LIU over.

.B. The gall might bruit under the load.

C. The kgga might gall Ia. (PAUSE 6, 8 sec.)

Number 4. (Show slide 53) Here two girls are arguing over who is going

to play with the doll. What might happen if they keep pulling on the doll?

A. They will lakfi turns playing with it.

B.-B. Owe of the girls militia.

C. The doll may rip. (PAUSE 6, 8 sec.)
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Turn to page 13 and look at this next picture. (Show elide 54) (PAUSE 5,

5 sec.) This girl is finishing a teat in school. Before handing it in to

the teacher, what should she do? Look at the boxes by Number 1.

A. Check, her =h.

B. Elk a letter to a friend.

C. ram her Answers on another piece of paper. (PAUSE 6, 8 sec.)

Number 2. (Show slide 55) This boy is going to go swimming. He wants to

blow up an inner tube to take with him. What should he do before blowing

up the tube?

A. Butz the ti of water.

B. Go and gel a 10111.

C. MIA= the waken/1mi a hole in it. (PAUSE 6, 8 sec.)

Number 3. (Show slide 56) There has been a heavy snow storm. The boy is

going outside to play. What should he do before going down the stairs?

A. &Wigs& km igt on the stairs.

B. WatsWm the rail.

C. NMI Amman on the steps. (PAUSE 6, 8 sec.)

Number 4. (Show slide 57) These two children have paid for-some cokes

and a toy in the store. What should the children do before going home?

A. MR Rd gall some of the coke.

B. Check Is gge if they got the right change.

C. au with the la on the way home. (PAUSE 6, 8 sec.) (Sound for stop)
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Appendix VI

To 'administer the Internal-It:eternal Scale to second grade
children distribute test booklets and pencils endplay the tape
marked for use with second grade subjects. By following the
grade 2 transcript you will know when to stop and start the tape as

the teat administration proceeds.

To administer the Internal-External Scale to fourth or sixth
grade children we suggest using:mark-sense cards as described
on the audio tape for fourth and sixth grade administration. To

do this each child should be provided with a test booklet, a
mark-sense card and an appropriate pencil for use with the card.
TurnIon_the tape. for grades four and six and *top and start it as

cued by the transcript in this Appendix. If you desire to.

haw fourth and sixth graders-mark-an answer sheet or the test
booklets you may do -so but the tape will have to be remade to

conform to the alternate format.

To administer the What I Like Best (Cognitive Preference

Test) distribute test for and read the directions with the

students. You may have thee circle answers on the test fork,
provide a separate answer sheet or use mark-sense cards. We favor

mark-sense cards if they are available because of the great saving
in clerical labor and because-of the greatly increased scoring
reliability effected by avoiding all hand scoring steps.
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Script for Response Style Test

Mello, bays and girls.

Toady we want to show you, soar pictures about children at school.
We want to find out how boys and girls your age feel about certain things.
So we're going to ask you sons questions about some children your age.
Tbilisi not a test. There are no right or wrong answers. NO just went to
know hew yon feel about the questions.

Maw, you should have two things in frost of you: a booklet and a
pencil. Look at your booklet. On the front of your booklet you can see
a space to print your name and your gratis. Go ahead and print your name
and-your grade in the space an the front of your bOoklet.

SIVIP UPI

CIDhave you all writl'en your name and grade as your booklet?
Ooodt We're ready to beg..4.

ImmeMber, this isn't a test because there aren't any right or wrong
answers. We just want to know how you fool about the (motions.

ettp-low look at this picture. The.tsacher is sailing while the child
is reading in front of the class. Imagine you are the child in the picture.
Ord* you think the teacher would be smiling at you? Would she be smiling
became:

Tou are trying hard to do your best? or because
The teacher likes the story you are reading?

1. Turn to the first page of your booklet. We want you to put.a big X
throuph the picture an the first page of your booklet that you think tells
best why the teacher would be smiling. If you think the teacher would be
smiling booms you are trying hard, put an X through the picture on the
left. This one. If you think the teacher would be smiling because she
likes the-story, put an X through the picture ft the right. This one.
lomember, you are going to put a big X through the picture that you think
best shows why the teacher would be smiling--either this one--or that one.
Did you make your X?

All right boys and girls--remember, every tine the picture changes
on the screen in front of the room, you trun the page in your booklet to
the picture that matches.

Do you have any questions?

*TOP UPI.
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2. Mew let's look at the second picture. Don't draw an X through any
picture until I tell you what they man. This child and his father are
talking and the father is happy. Imagine you and your father are the
people in the picutre. Why would your father be happy. Would your father
be happy because:

Is knows you did your best in school, or because
Your father had an easy day at work and just feels good?

All right, draw a big x through the picture that you thiok gives the
best reason for why your father would be happy. would it be because your
fathesknows you do your best in school, or because your father had an
easy day at work?

Draw a big X either here--or here.

3. here's the nest picture. This child is taking a test. Me is not
doing well. If you made a bad grade on a test, would it probably be
because:

No one helped you study for the test? or because
You never did your schoolwork?

Drew an X through the picture you think shows the best reason why
you would not be doing well on the test. Is it because as one helped
you study for the test, or because you never did your schoolwork?

Memember to make your X's nice and big.

4. This child got good grades on her report card. If =got good
grades cons report card, would it probably be because:

You always listen to the teacher? or because
The teacher just gives good grades to everyone?

Put a big X through the picture that you think shows the best reason- -
this one or that ono/. (Prom hers an, this same statement is repeated after
each item).

3. This child is working on his schoolwork, and usually always finishes
his schoolwork. when you finish your schoolwork, is it usually because:

Your father helps you with your schoolwork? or because
You always work very hard an your schoolwork?

6. This child is happy because all the other children like to play with
his at recess. Do the other children like to play with his because:

They are all just being friendly? or because
Ma never starts fights?

7.' -Mere is a child who is not happy. Miris not happy because he could
not read this,book. When you have trouble reading a book, is it usually
because:

You hate to read and don't want to read the book? or because
'The book is so hard?
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9. Thy do you think this teacher is not happy. If *lowers your
teacher, would she be unhappy because:

She feels bad because she lost her purse today? or because
. Tau children had been bad all day?

9. The teacher has just asked a question to the class. and only one of

the children knows the answer. If you were the only child who knew the

answer to the tumaheris question' would it probably be because:

You were listening when the teacher explained the answer the day

before? or because
You Were just lucky toilet,* the teacher ask a question that you

knew?

10._ This child is sad besets none of the other children in the *lase

scant to sit next to her. If nobody wanted to sit next tO you, would it

probably be because:

All the other children are smarter than you? or because
You are not very trieddly?

Door WIRT mikes

11. This Child had abed day at school today. Then you have a bad day
at school is it usually because:

You did not do your homintosic the day before? abuses*
The work is extra hard that day?

32. thy do you think this teacher is happy? If this were your teacher.
would she brobab/y.be happy because:

You children learned a lot today? or because
It's such a nice day today and the sun is shining?

12. Sam and nave have just finished playing a game of basketball.
flashes just won and usually always wins at basketball. Then you win
a game like this, is it usually because:

The others on your team are good players? or because
You try very hard to win?

id. This mother and father are very angry. If this were your mother and
fel:barmaid they probably be angry because:

You got bad grades at school? or because
Your mother and father just had a fight?

15. This childis taking a test. She is doing well.
good grade an a test, is it usually because:

The test is easy? or because
You paid attention in class?

When you mks a



16. This child is sad because none of the other children is the class went
to sit next to him. Why do you think none of the children went to sit next
to him? Is it because:

Ne never does his schoolwork? or because
be never has cny money and is not good looking?

17. The teacher has just asked a question to the class, and all the child-
ren know the answer. When you children all know the answer is it because:

You all listened carefully to the teacher? or because
The question was very easy?

16. Why do you think this teacher is frowning? If this were your thalami!,
would she be frowning because:

She hates to give you bad grades? or because
She knows you did not study for your test?

19. This child is not'learning such in class today. Whenever you don't
leassimuch in school, is it because:

You did not listen when the teacher is talking? or because
Your teacher-is a bad teadher?

20. This teacher is frowning while the child is reading in front of the
class. If this child were you, why do you tat* the teacher would be
frowning at you? Would she be frowning at you because:

She did not like the story you were reading? or Misuse
You were not trying to do your best?

21. This child and his father are talking and the father is angry. If

this were you and your father, why do you think your father would be angry?
Mould he be angry because:

No had a bard day at work today and doesn't feel good? or because
NO knows you do.not do the best you can in school?

22. This child is taking a test. Me is doing well. When you mike a good
grade on a test, is it usually becmuse:

You almost always do your schoolwork? or because
Your father helped you study for the test?

23. This child got bad grades on her report card. When you get bad grades
on your report card, is it probably because:

The teacher just gives bad grades to everyone? or because
You don't listen to the teacher?

24. This child is supposed to be working on his schoolwork, but hardly
Ark ever finishes his schoolwork. When you have trouble finishing your school-

work, is it usually because:

You just give up too easily? or because
Your parents will not help you with your schoolwork?
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23. This child is sad because none of the other children like to play with
him at recess. Do the other children not like to play with h-::....sge.ause:

We always starts fights? or because
The other children ore not friendly to him?

26. This child is happy because he just read this book by himself. When
you are Able to read a book all by yourself is it because:

The be* was easy? ft because
You like to read and want to read the book?

27. Why Golfo:: think this teacher is happy. If this were your teaCher
would she probably be happy because:

You children have been good all day? or because
It's ',ridgy and she got paid today?

26. The teacher has just asked a question to the class, and all of the
children, except one, know.the answer. Why do you think the one child
doesn't know the answer? When you are the only one who does not know the
answer to a question is it usually because:

You were =lucky to MOM the teacher ask a question that you did not
know? or because
You were not paying attention when the teacher asked the tuestion?

Al II YOU =WPM DP WITS N3 1071 MD GIRLS?

29. This child is happy because all the other children in the class want
to sit next to her. Why do all the children want to sit next to her? If
other children wanted to sit next to you would it be because:

You are very friendly? or because
You are smarter than all the other children?

This child had a good day at school today. When you have a good day
chool, As it usually because:

All the work was extra *ally that day? or b- Buse
You did all your homework the night before?

31. Why do you think this teacher is not happy? If this ware your
teacher would she probably not be happy because:

It is a cold and rainy day and that makes her dad? or because
You children did not learn much today?

32. lob and Larry have just finished playing this game of basketball.
Larry has just lost and usually always loses at basketball. when you lose
at a game like this, is it usually because:

You do not try hard enough to win? or because
The others oneyour teen are bad players?
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33. Why do you think this mother and father look happy. If this were your

mother and father, would they probably be happy because:

They love each other? or because
You got good grades?

34. This child is taking a test. She is not doing very well. When you
get abed grade on a test, is it usually because :

You did not pay attention in class? or because
test is hard?

38. This child is happy because all the other children in the class want
to sit next to him. Why do all the children Want to sit next to him? Is
it because:

He always has _a lot of money and is good looking? or because
He does- good work in school?

36. The teacher has just asked a question to the class, but none of the
children-bun/1ft? answer. When none of you know the answer, is it usually
because:

The question that the teacher asked was very hard? or because
None of you were listening to the teacher?

011: BOYS AND GIRLSWen ALMOST FINISHED MIN PAM I. HERB ARE TIE LAST 2

MATIONS --

37. Why is this teacher smiling? If this were your teacher, would she be
smiling because:

You children had studied hard for your test? or because
The teacher just likes to give good grades?

38. This child is learning a lot in class today. When you learn a lot is
class, is it usually because:

Your teacher is a very good teacher? or because
You listen when the teacher is Wking?
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Script for hasponse Style Tests

CARDED 4 AND 6

Hello 'boys and girls.

You should have two things in front of you: an answer card and a
special pencil. Look at your answer card. At the top of your answer card
you'll find a space to write your name. Go ahead and write your name in
the space an your answer card.

STOP TAPE

OM- -have you all written your name on your answer card? Good! We're
ready to begin.

Today we want to show you some pictures about children at school. We
want to find out how boys'and girls your age feel about certain things. So
we're going to ask ynu some questions about some children your age. This
is not at test. There are no right or wrong answers. We justwant to
kaow how you feel about the questions.

01C-now look at this picture. The teacher is smiling while the child
is reading in frontof the class. Imagine you are the child in tue picture.
Why do you think the teacher would be /oiling at you? Would she cc smiling
because:

You ax- trying hard to do your best? or bedause
The teacher likes the story you are reading?

Look at your answer card and look for the number one underneath your
name. When you find the number one on your answer card, put your finger
there: Have you all found it?

STOP TAPS

Good! raw, do you see two columns next to the number one--column A
and column S?

If you think the beet answer to the questions is the picture an the
left, then you'll fill in canal A on your answer card. Or, if you think
the picture on the right is the better answer, then you'll fill in
column I on your answer card. Let me go over that -gaincolnen A is
the picture on the left; column B is the picture on the right.

01Dlet's do this first picture together. Why do you think the
teacher is the picture would be smiling at you?

Because you are trying to do your best? Then fill in covammA.

Or, if you think the teacher is smiling because she likes the story
fill in column B.
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Column A is the picture on the left; column B is the picture on the
right. All right--go ahead and mark your answer for #l.

2. Now let's look at the second picture. This will be a2 on your answer
card, but don't mark your answer card until I tell you what the pictures
mean. This child and his father are talking and the father is happy.
Imagine that you and your father are the people in the picture. Why
would your father be happy. Would he be happy because:

A. He knows you did your best in school, or because
B. Your father had an easy day at work and just feels good?

Go ahead and mark your answer card -- column A if you thin!: your
father would be happy because he knows you did your best in school, or
column B if you think he's be happy because he had an easy day at work.

3. Here's the third one. This child is taking a test. He is not
doing well. If you made a bad grade on a test, would it probably be be
cause:

A. No one helped you study for the test? or because
B. You never did your schoolwork?

Fill in column A if the reason is no one helped you study for the
test, or column B if you never did your schoolwork.

4. This child got good grades on her report card. If you got good
grades on your report card, would it probably be because:

A. You always listen to the teacher? or because
B. The teacher just gives good grades to everyone?

5. This child is working on his schoolwork, and usually alwasy finishes
his schoolwork. When you finish your schoolwork, is it usually because:

A. Your father helps you with your schoolwork? or because
B. You always work very hard on your schoolwork?

6. Ibis child is tstmbeceuse all the other children like to play with
him at recess. Do the other children like to play with him because:

A. They are just being friendly? or because
B. He never starts,fights?

7. Mare is a child who is not happy. He is not happy because he could
not weed this book. When you have trouble reading a book, is it usually
because:

A. You hate to read and don't want to read the book? or because
B. The book is so hard?
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S. Why do you think this teacher is not happy. If this were your

teacher, would she be unhappy because:

A. She feels bad because she lost her puma today? or because
B. You children had been bad all day?

9. The teacher has just asked a question to the class, and only one of
the children knows the answer. If you were the only child who knew the

answer to the teacher's question, would it probably be because:
C

A. You were listening when the teacher explained the answer the day

before? or because
You were just lucky to have the teacher ask a question that you
knew?

10. This child is sad because none of the other children in the class

want to sit next to her. If nobody wanted to sit next to you, would it

probably be because:

A. All the other children are smarter than you? or because
E. You are not very frieddly?

DON'T REPEAT ANYMORE

This child had e bad day at school today. When you have a bad day
at school is it usually because:

A. IOU did not do your homework the day before? or because
B. The work is extra hard that day?

12. Why do you think this teacher is happy? If this were your teacher,
would she brobably be happy because:

A. You children learned a lot today? or because
B. It's such a nice day today and the sun is shining?

13. Sam and Dave have just finished playing a game of basketball.
Sam has just won and usually always wins at basketball. When you win
a game like this, is it usually because:

A. The others on your team-are good players? or because
B. You try very hard to win?

14. This mother and father are very angry. If this were your mother and
father would they probably be angry because:

A. You got bad grades at school? or because
8. Your mother and father just had a fight?

15. This child is taking a test. She is dam well. When you make a
good grade on a test, is it usually because:

A. The test is easy? or because
B. You paid attention in class?
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16. This child is sad because none of the other children in the class want
to .tat next to him. Why do you think none of the children want to sit next
to him? Is it because:

A. He never does his schoolwork? or because
B. He never has any money and is not good looking?

17. The teacher has just asked a question to the class, and all the child-
ren know the answer. When you children all know the answer is it because:

A. You all listened carefully to the teacher? or because
8. The question was very easy?

18. Why do you think this teacher is frowning? If this were your timbal.
would she be frowning because:

A. She hates to give you bad grades? or because
A. She knows you did not study for your test?

19. This child is not learning much in class today. Whenever you don't
learn much in school, is it because:

A. You did not listen when the teacher is talking? or because
B. Your teacher is a bad teacher?

20. This teacher is frowning while the child is reading in front of the
class. If this child were you, why do you think the teacher would be
frowning at you? Would she be frowning at you because:

A. She did not like the story you were reading? or because
B. You were not trying to do your best?

21. This child and his father are talking and the father is angry. If
this were you and your father, why do you think your father would be angry?
Would he be angry because:

A. He had a hard day at work today and doesn't feel good? or because
8. He knows you do not do the best you can in school?

22. Tis child is taking a test. Be is doing well. When you make a good
grade on a test, is it usually because:

A. You almost always do your schoolwork? or because
your father helped you study for the teat?

23. This child got bad grades on her report card. When you get bad grades
on your report card, is it probably because:

A. The teacher just gives bad grades to everyone? or because
B. You don't ltstea to the teacher?

24. This child is supposed to be working on his schoolwork, but hardly
ever finishes his schoolwork. When you have trouble finishing your school-
work, is it usually because:

A. You just give up too easily? or because
B. Your parents will not help you with your schoolwork?
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25. This child is sad because none of the other children like to play with
his at recess. Do the other children not like to play with him because:

A. He always starts fights? or because
A. The other children are not friendly to him?

26. This child is happy because he just read this book by himself. When
you are able to read a book all by yourself is it because:

A. The book was easy? or because
B. You like to read and want to read the book?

27. Why do you think this teacher is happy. If this were your teacher
would she probably be happy because:

A. You children have been good all day? or because
B. It's Priday and she got paid today?

28. The teacher has just asked a question to the class, and all of the
children, except one, know the answer. Why do you think the one child
doesn't know the answer? When you are the only one who does not know the
answer to a question is it usually because:

A. You were unlucky to hawb the teacher ask a question that you did not
. know? or because

B. You were not paying attention when the teacher asked the question?

AM YOU =WING UP WITH MB BOYS AND GIRLS?

29. This child is happy because all the other children in the class want
to sit next to her. Why do all the children want to sit next to her? If
other children wanted to sit next to you would it be becatise:

A. You are very friendly? or because
B. You are smatter than all the other children?

c,
30. This child had a good day at school today. When you have a good day
at school, is it usually because:

A. All the work was extra,eady that day? or because
B. You did all your homework the night before?

31. Why do you think this teacher is not happy? If this were your
teacher would she probably not be happy because:

A. It is a cold and rainy day and that makes her sad? or because
B.'You children did not learn much today?

32. Bob and Larry have just finished playing this game of basketball.
Larry has just lost and usually always loses at basketball. When you lose
at a game like this, is it usually because:

A. You do not try hard enough to win? or because
B. The others on your team are bad players?

150



33. Why do you think this mother and father look happy. If this were your
mother and father, would they probably be happy because:

A. They love each other? or because
8. You got good grades?

34. This child is taking a test. She is not doing very well. When you
get a bad grade on a test, is it usually because :

A. You did not pay attention in class? or because
8. The test is hard?

35. This child is happy because all the other children in the class want
to sit next to him. Why do all the children want to sit next to him? Xs
it because:

A. He always has a lot of money and is good looking? or because
S. He does good work in school?

36. The teacher ilea just asked a question to the class, but none of the
children know the answer. When none of you know the answer, is it usually
because:

A. The question that the teacher asked was very hard? or because
B. None of you were listening to the teacher?

CO:SIONS AND GIRLSWE'RE ALMOST PEWUMOUFWITH PINT I. HERE AAS'THS LAST 2
QUESTIONS

37. Why is this teacher smiling? If this were your teacher, would she be
sailing because:

A. You children had studied hard for your test? or because
8. The teacher just likes to give good grades?

38. This Child is learning a lot in class today. When you learn a lot in
oils., is it usually because:

A. Your teacher is a very good teacher? or because
B. You listen when the teacher is forking?

CT'
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C)

Key for InternalExternal Scale

The key provided indicates responses in the "external"

direction.

Item Correct Response Item Correct Response

1 13 20 A
2 B 21 A
3 A 22 B
1} B 23 A

5 A 24 B

6 A 25 B

7 B 26 A
8 A 27 B

9 /3 28 A
10 A 29 B
U a 30 A-
12 B 31. A
13 A 32 B

14 B 33 A
15 A 34 B

16 B 35 A
3.7 13 36 A
18 A 27 B

19 B 38 A

Kerfor What I Like Best (Cognitive Preference Test)

Item Reponse
Factual-- * Intellectuallperation

40 A B

41 B A
42 B A
43 A B
44 B A
45 A B

46 B A
47 A B

48- A B

49 B A
50 A B

51 B A

52 A B
53 B A

54 A B
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Appendix VII
Table 15

Analysis of Variance for the Concept Formation Test
Dependent Variable One

Source MS D.P. F-Ratio Prob. Var.

Total 25.851 1127

Between 535.058 17

708.783 1 39.2621 .0000 , .0237

B 3986.662 2 220.8361 .0000 .2723

C 114.208 2 6.3264 .0023 .0066

AB 4.104 2 .2273 .7994 0.0000

AC 51.179 2 2.8350 .0574 .0023

,BC 1.345 4 .0745 .9869 0.0000

ABC .17.377 4 .9626 .5716 0.0000

within 18.053 1110

Table
Analysis of Variance for the Concept Formation Test

Dependent Variable Two

Source MS D.F. F-Ratio Prob. Var.

Total '6.383 1127

Between 1' 542 17

A 97.687 1 24.1032 .0000 .0130

B 1201.722 2 296.5099 .0000 .3328

C 48.008 2 11.8453 .0001 .0122

AB 21.413 2 5.2833 .0055 .0048

AC 2.131 2 .5258 .5970 -0.0000

BC 1.384 4 .3416 .8508 0.0000

ABC 11.361 4 2.8031 .0244 .0041

Within 4.053 1110
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Table 16

Mayas of Variance for the Concept Test
Dependent Variable Three'

Source MS D.P. F -Ratio Prob. Var.

Total 44.725 1127

Between 1241.071 17

A 1332.737 1 50.4780 .0000 .0259

9428.769 2 357.1185 .0000 .3729

C 308.603 2 11.6885 .0001 .0112

AB 44.245 2 1.6758 .1856 .0007

AC 60.221 2 2.2809 .1005 .0013

BC 1.849 4 .0700 .9880 0.0000

ABC 18.599 4 .7044 .5918 0.0000

Within 26.402 1110
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Table 17
Means for Main Effects:

Dependent Variable

11.....OMMAO2

Variables A, B, C
One

11=1.11===31MMMMA
17.42

17.84 19.22

16.13 17.24

A

B

C

15.75

12.69

16.38

Table
Means for Main Effects: Variables A, B, C

Dependent Variable Ti o

1 2 3

A 8.28 8.90

B 6.63 8.74 10.39

C 8.39 8.34 9.02

Table
Means for Main Effects: Variables A, B, C

Dependent Variable Three

1 2 3

A 24.02 26.32

B 19.32 26.58 29.61

C 24.78 24.47 26.26
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Table 18

Analysis of Variance fbr Concept Formation Test

Part I

Means and Standard Deviations of Smallest Sub-cells of Experiment

I

CELL CHARACTERISTICS

0
CELL MEAN

A 1 81 1 90 12.1111 5:16
A 1 8 1-LC- 2- 1, 11.4118----3.4751------ ---

A 1 8 1 C 3 35 12.4206 Gawp
A i i2i1 108---1i.2037 4.2443

v -A t C 2 6-1-1643211-4457-52------

.40 Ad. . .1..0 Os. 1111.

A 1 8 2 C 3 3S

*---A-1 --8-3

17.5429 4.5719

A 1 B 3' 'C a 84 17.1406 4.4109
3

j 1 9 3 C 3 . 48 19.5208 2.2216

A 2 B 1 C 2 68 13.6441 5.4920

A 2 5 1 C 3 36 14.5000 6.1015
1

A -1--8-27-C-1---53 .18.4509 ---4.0163

A 2 8 2 C-2 70 18.0571 2.9453

A 2 8 2 C 3 48 19.2292 3.0474

'--A-2

A 2 8 3 C 2 47 20.2766 1.4552

A 2 8 3 C 3 54 20.2037 1.2496

156



Table 19

Analysis or Variance for Concept Formation Test

Part II

Noun and Standard Deviations of Smallest Sub-cells of Ixporinent

1

CELL CMARACTERISTiC;

OMNI.

CELL N .MEAN

C 1 90 6.430-449,27
Al 8 1 .0 2 69 6.1029 24809

A 1 8.1 C 3 35 7.2857 2.4443

--A-1-8-2-0--1-1-08-7-8 IP5040-1-.41-63

A 1 8 2 .c2 61 8.0656 2.2051

Al 8 2 C 3 3S 8.2571 2.4536

--A-1-8-3---C-1-109-9.5619 -64061---------

A 1 8.3 C.2 64 9.9219 2.0103

A 1 8 3 C 3 49 '10.3542 1.8907

A 2 8,1 C 2 69 6.6324 1.9993

A2 81 C3 36

A 2 8 2 C 2

6.8333 2.1580

70 . 80429 2.191S

A 2 8 2 C 3 .48 10.0625 2.0359

---A -2-41-3-0-1-757-71 0 .5167 1..3665-.----------

A 2 8 3 C 2 47 10.5957 18416
ONO.
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Table 20

Analysis of Variance for Concept Formation Test

Total Scores

Means and Standard Deviations of SLALlest Sub -calls of zoariaent

1

4

(7;
A 1 9 2 C 2 61 24.0994 5.2176

A -1-4-2C-3-35-250000---Enr0516--

A 1 8 3 C 1 10S 27.9762 4.3339

CELL CHARACTERISTICS

. .+b....,

A 1 9 1 C 1 90 10.5444 6.7544

A 1 8 1 C 2 68 17.5147 40992

A 1 8 2 C 1 109 25.7037 4.9939

C A 1 9 3 C 2 64 27.0620 5.5173

A'2 8 1 C 1 63 19.1429 6.000

0 A 2 8 1 C 2 69 19.4768 6.1072

A 2 8 2 C 1 53 26.9623 4.7025

Cy A 2 8 2 C 2 70 27.6000 3.9357

.A- 2.8- -2---C -3.49 2942917-3.9146

It

C A 2 8 3 C 2 47 30.9723 2.2805

-2 9-3C -3-54 -31.5370-1.9300

A 2 8 3 C 1 7S 30.4267 ---2:0548
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Table 21
Means for Interactive Effects: Variable Two

B

1 2 3

1

2

6.61

6.65

8.27

9.21

9.95

10.84

I
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Appendix VIII

Table 23
Analysis of Variance for Word Association Test:

Oral Paradigmatic Score

Source M.S. D.F. F-Ratio Prob. Var

Total 67.326 513

Between 335.519 17

A 368.692 1 6.3421 .0117. .8092

B 1912.654 2 32.9006 .0000 .1072

C 463.496 2 7.9728 .0007 .0234

'AB 68.282 2 1.1746 .3097 .0006

_ AC 4.721 2 .0812 .9215 0.0000

BC 36.214 4 .6229 .6497 0.0000

ABC 72.991 4 1.2556 .2857 .001?

Within 58.134 496
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Table 24
Analysis of Variancer=for Word Association Test

Oral Paradigmatic Score
Means of Main Effects and Interaction Groups

1 2 3

A Main 224158 24.1716

B Main 19.4851 24.1420 26.2540

C Main 24.4347 21.3339 '24.1125

A DI'S

1 18.3948 22.7424 26.1103

2 20.5754 25.5417 26.3977

A by C

1 23.4570 20.6547 23.1358

2 25.4124 22.0131 25.0893

ELO7C

1 21.3542 17.8630 19.2381

2 24.9678 21.8796 25.5787

3 26.9821 24.2591 27.5208
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Table 25
Analysis of Variance for Word Association Test

Oral Paradigmatic Score
Means and Standard Deviations

of Smallest Sub-cells-of Experiment

Cell N Mean S.D.

A 1 B 1 C.1 54 18.6667 13.8073

A 1 B 1 C 2 47 17.8511 7.6214

A 1 B 1 C 3 42 18.6667 9.48341

A 1 B 2 C 1 25 24.2400 6.2402

A 1 B 2 C 2 23 19.9130 7.9767

A-1 B 2 C 3 27 24.0741 5.1510

A 1 B 3 C 1 28 27.4643 3.3937

A 1 B 3 C 2 25 24.2000 6.5574

A 1 B-3 C 3 33 26.6667 4.8391

A 241 1 C 1 24 24.0417 6.0252

A 2 B 1 C 2 24 17.8750 8.1578

A 2 B 1 c 3 21 19.8095 6.4469

A 2'B 2 C 1 23 25.6957 6.3420

A 2 B 2 C 2 26 23.8462 6.2270

A 2 B 2 c 3 24 27.0833 6.1000

A2B3C 1 22 26.5000 4.6368

A.2 B 3 C 2 22 24.3182 4.1677

A 2 B 3 c 3 24 28.3750 4.8077
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Table 26
Analysis of Variance for Word Association Test

Oral Homogeneous Score

Source N.S. D.F. F-Ratio Prob. 'Var.

Total 64.921 513

Between 392.513 17

'A 584.688 1 10.8894 .0014 .0159

B 2091.424 2 38.9511 .0000 .1222

C 486,295 2 9.0569 .0003 .0259

AB 118.614 2 2.2091 .1087 :0039

AC . 12.488 2 .2326 .7954 0.:000

BC 55.054 4 1.0253 .3943 .0002

ABC 112.542 4 .2.0960 .0791 .0071

Within 53.694 496
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Table 27
Analysis of Variance for Word Association Test

Oral Homogeneous Scores
Means of Main Effects and Interaction Groups

1 2_

A 116in 19.8440 22.0551

B Mein 16.9526 _21.8832 24.0129

C Main 22.0055 18.9339 21.9093

A By B

1 15.2763 20.3563 23.8995

2 1846290 23.4100 24.1253

A By C

: 1 20.6086 18.0950 20.8284

2 23.4024 19.7727 22.9901

B By C

1 18.7014 15.5851 16.5714

2 22.5409 19;7174 23.3912

3 24.7744 21.4991 25.7652
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Table 28
Analysis of Variance for Word Association Test

Oral Hcmogeneous Scores .

Means and Standard Deviations
of Smallest Sub - cells -of Experiment

Cell Mean

A' 1 B 1 C 1 54 14.9444 Liam
A1B1C2 47 15.1702 7.5421

AlB1C3 42 15.7143 8.8601

A 1-B 2 C 1 25 21.5600 6.3579

A 1 B 2 C 2 23 17.4348 8.0330

A 1 B 2 C 3 27 22.0741 5.6564

AlB3 C 1 28 25.3214 2.3210

A 1 B 3 C 2 25 21.6800 7.1863

A 1 B 0 3 33 24.6970 4.9212

A 2 B 1C 1 24 22.4583 6.2483

A 2 B 1 C 2 24 16.0000 8.3666

A 2 B 1 0 3 21 17.4286 6.2894

A 2 B C 1 23 23.5217 6.8282

A 2 B 2 C 2 26 22.0000 6.9282

A 2 B 2 C 3 24 24.7083 7.4803

A 2 B 3 C 22 24.2273 .5.3357

A 2 B 3 C 2 22 21.3182 4.4549
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Table 29
Analysis of Variance for Word Assocc..oion Test

Written Paradigmatic Scores

Source , M.S. D.P. P-Ratio
,....,

Prob.Pr b Var.

Total 71.808 920

Between 905.338 17

A , 1296.943 1 23.1121 .0000 .0188

B 5180.780 2 92.3236 .0000 .1550

C 1064.333 2 18.9669 .0000 .0305

AB 305.403 2 5.4424 .0048 .0075

AC 43.892 2 .7822 .5383 0.0000

'BC 177.072 4 3.1555 .0137 ..(X)73

ABC 49.176 4 .8763 .5305 0.0000

Witiiii 56.115 903



Table 30

Analysis of Variance for Word Association Test
Written Paradlimatic Scores

Means of Main Effects and Interaction Groups

1 2 3

A Main 18.7363 21.3275

B Main 14.9277 21.8254 23.3427

C Main 20.4466 17.8237 21.825,

A By B

1 12.3831 21.0281 22.7978

2 17.4722 22.6227 2348877

A By 9

1 18.7515 16.9530 20.5045.

2 22.1417 18.690 23.1465

BB,rC

15.8738 11.7175 17.1917

2 23.2827 19.0020 23.1915

3 22.1834 22.7516 25.0933
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Table 31
Analysis of Variance for Word Association Test

Written Raradismatic'Scores
Means and Standard Deviations

of Smallest Sub-cells of Experiment

Cell N Kean S.D.

A 1 B 1 C 1

A 1 B 1 C 2

66

58

12.4545

7 9.8448

8.4383

6.8667

A 1 B 1 C 3 20 14.8500 10.2919

A 1 B 2 C 1 .d 21.6765 7.3351

A 1 B 2 C 2 45 18.4667. 8'.2092

A 1 B 2 C'3 17 22.9412 7.5537

A 1 B 3 C 1 81 22.1235 6.6865

A 1.B 3 C 2 42 22.547:, 7.0614

Al B 3 C 3 36 23.7222 6.9059

A 2 B 1 C 1 58 19.2931 7.7663

A 2 43 1 C 2 61 13.5902 9.1677

A2B1C3 30 19.5333 8.3490

A2B2C 1 54 24.8889 7.1788

A 2'8 2 C 2 67 19.5373 7.9911

A 2 B 2 C 3 43 23.4419 6.6272

A2B3C 1 74 22.2432 7.5013

A-2 B 3 C 2 45 22.9556 6.4419

3 3 C 3 56 26.4643 4.9432
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Table 32
Analysis of Variance for Word Association Test

Written Homogenous Scores

Source R.S. D.F. F-Ratio Prob. Var.

Total 73.061 920

Between 758.352 17

A 1062.859 1 17.6701 .0001 .0149

B 3832.026 2 63.7075 .0000. .1121

C 1290.740 2 21.4586 .0000 .0366

AB 153.807 2 2:5571 -4761 .0028

AC 151.627 2 2.5208 .0789 .0327

BC 195.984 4 3.2582 .0116 .0081

ABC 49.324 4 .8200 .5145 0.0000

Within 60.150 903
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Table 33
Analysis of Vadance_for Word Association Test

Written Edam:mous Scores
Means of Main Effects and Interaction Groups

1 2

A Main 16.2947 18.6404

B Main 33.0350 19.3055

C Main 17.8062 15.0788

81AB
1 11.0054 18.3448

2 15.0645 20.2662

A C

1 15.7966 14.0720

2 19.8158 16.08%

B By C

1 13.4796 9.1669

2 20.4562 16.7886

3 19.4828 19.2810

20.0621

19.5175

19.5338

20.5905

19.0154

20.0197

16.4583

20.6717

21.4226
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Table sit
Analysis of Variance for Mord Association Test

Written Homogeneous Scores
Moans and Standard Deviations

of Sr Palest Sub-cells of Experiment

043.1 N Mean S.D.

A1 B1C 1

A1 B1C2

66

5e

10.0455

7.1207

8.1777

-5.8552

A1B1C1 20 15.8500 17.5568

A1 B2C 1 68 18.8382 7.5777

A 1 B 2 C 2 45 15.6667 8.2379

A 1 B 2 C 3 17 20.5294 7.93.45

A1 B3C 1 81 18.5062 6.5919

A 1 B 3 C 2 42 19.4286 7.2554

A 1 B 3 C 3 36 20.6667 7.2585

A2B 1C 1 5e .16 .91301 7.9743

A 2 B 1 C 2 61 11.2131 8.9165

A 2 BI C 3 30 17.066? 8.1407

A2B2C 1 54 22.0741 7.4120

A 2 B 2 C 2 6? 17.9104 7.9042

A 2 13 2 C 3 43 20.8140 7.0921

A 2 B 3 C 1 74 si'5.4595 7.6752

A 2 B 3 C 2 45 19.1333 6.3629

A 2 B 3 C 3 56 22.1786 5.0600
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Table 35

Means and Standard Deviations of Scores on Word
Association Test for Waite Affluent Sample

Grade
2 4 6

Mean SD Mean SD 'Mean SD

Written Paradygmatic 18.75 7.92 24.05 6.68 24.20 5.76

Written Hoabgeneous 16.98 8.05 21.23 6.74 20.57 5.814

011
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Table 36

Analysis of Variance for Written Language Production Scores:
Total Words Used

Source M.S. D.F. F-Ratic. Prob r

Total 2920.24 940

Between 22709.47 17

A 57114.89 1 22.35 .0o .02

B 97664:70 2 38.21 .00 07

C 21449.57 2 8.39 .r)0 .01

AP 7652.63 2 2.99 05 .00

AC 10510.68 2 411 .02 .01

BC 7158.65 4 2.80 .02 .01

ABC 6439.08 4 2.52 .04 .01

Within 255.76 923

t
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1/ Table 37

Analysis of Variance for Wr5tten Language Productnn Scores:

Total Words Used

Means of Main Effects and Interaction Groups

1 2 3

A MAIN 107.1109 140.822c

B 1h/N 50.0758 12.9128 118.9572

C MAIN 127. V'63 104.6100 13f.83114

A -BY B 1 3
1 71.0612 113.11 136.1530

2 89.0003 171.0171 161.1611

A BY C 2 3

1 111.5991 99.7336 110.0400

2 143.3935 109.4361 169.638

B BY C 1 2 3
1 90.0556 64.3955 85.7762

2 140.0886 107.33V3 181.3118

3 152.3446 142.0996 152.1273



Table 39

Analysis of Variance for Written Language production Scores:

Total Words Used

Means and Standard Deviations of Smallest Sub -Cells

CELL CHARACTERISTICS`

CELL N 1'i' S.D.

A 1 B 1 c-1 84 72.55:;:5 43.0789
A 1 B 1 C 2 65 67.73P5 11.4723
A 1 B 1 C 3 35 72.8857 36.2311
A '1 B 2 C 1 88 123.8864 55.8867
A 1 B 2 C 2 43 100.2093 17.1831
A 1 B 2 C 3 27 117.6296 14.2998
A 1 B 3 C 1 111 138.351 61.1679
A 1 B3 C2 67 131.4030 55.9489''
A 1 B 3 C 3 13 139.6047 52.2148

A 2 B 1 C 1 58 107.5517 36.1372
A 2 B 1 C 2 57 61.0526 35.1317
A 2 B 1 C 3 12 98.6667 36.6738
A 2 B 2 C 1 5'' 156.290 17.3766
A 2 B 2 C 2 63 111.4603 63.8331
A2 B2 C3 1 215.0000 0.0000
A 2 B 3 C 1 71 166.3378 52.9974
A 2 B 3 C 2 51 152.7563 51.5135
A 2 B 3 C 3 1 165.2500 12.9711
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Table 39

Analysis of Variance for Written Language Production Scores:
Number of Sentences

Source M.S. D.F. F-Ratio Prob Var

Total

Between

33.36

103.23

940

17

A 525-69 1 16:g9 ' :00 .02
B 129.76 2 4.65 .02 .01
C 185.69 2 5.79 .00 .ta
AB 15.33 2 .43 .63 .00
AC 75-C6 2 2.34 .09 .co
BC 44.52 4 1.39 .23 .00

ABC 59-87 4 1.87 .11 .00
Within 32.07 923
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Table 40

Analysis of Variance for Written Language Production Scores:

Number of Sentences

Means of Hain Effects and Interaction Groups

A Main 1_

8.4622

2

11.5535

B Main 1 2 3

3.4833 10.71L3 11.0362

C Main 1 2 3

10.1741 8.3687 11.6910

A BY B 1 2 3

1 7.2353 8.5534 9.5930
2 9.7313 12.3702 12.4793

A BY 1 2 3

1 8.8261 7.650':: 8.9098
2 11.5221 9.0866 11.1722

B BY C 1 2 3

1 9.4401 *7.1515 8.8583
.2 10.1205 7.9299 14.0926
3 10.9617 10.0247 12.1221
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Table 41

Analysis of Variance for Written Language Production Scores:

Number of Sentences

Means and Standard Deviations of Smallest Sub-Cells

CELL N MEAN S.D.
A 1 B 1 C 1 84 6.6S'05 5.8102

A 1 B 1 C 2 65 7.215's 5.1443
A 1, B 1 C 3 35 7.8000 6.1204
A 1 B 2 C 1 88 S.:313 5.8738

A 1 B 2 C 2 43 6,5581 4.4363
A 1 'B 2 C 3 27 S.1852 5.1634
A 1 B 3 C 1 111 9.8555` 6.1034
A 1 B 3 C 2 67 .17c1 5.7943
-A 1 B 3 C 3 43 9.72 4.3265
A 2 B I C 1 58 12.18F:7 6.3480
A 2 B 1 C 2 57 7.0377 4.9435
A 2 B 1 C 3 12 9.9167 1.0101
A 2 B 2 C 1 5 10.3091 5.1019
A 2 B 2 C 2 9.3016 6.8123
A 2 B 2 C 3 1 19.0000 0.0000
A-2 B 3 C 1 74 12.0676 -5.-608
A 2 B 3 C 2 54 10.8704 4.6461
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Table 112

Analysis of Variance for Written Language Production Scores:
Number of Commas

Source M.S. D.F. F-Ratio Prob Var

Total 4.39 940

Between 49.39 17

A 143.27 1 40.21 .00 .03

B 91.63 2 25.72 .00 .04

C 50.18 2 14.08 .00 .02

AB 42.82 2 - 12.02 .00 .02

AC 38.81 2 10.89 .00 .02

BC 31.57 4 8 86 .00 .03

ABC 30.78 4 8.64 .00 .03

Within 3.56 923

180



Table 43 ,

Analysis of Variance for Written Language Production Scores:

Number 6E Commas

Means c Main Effects and Interaction Groups

A Main 1

.7681

2

2.4551

Main -1 2 3

.2665 2.3735 2..949

C Main 1 2 3

. 1.2585 .97E 2.5969

A BY B 1_ 2 3

1 .1374 6677 1.4992

2 .3955 4.C753 2.8905

A BY C 1 2 3

1 .7180 .6981 .8883

2 1.7990 1.2607 4.3056

B BY C 1. _ 2 3

1 .4965 .132 .1548

2 1.3398 .3913 4.8889

3 1.9392 1.8983 2.7471
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Table

Analysis of Variafice for Written Language Production Scores:

Number of Camas

Means and Standard Deviations of Smallest Sub-Cells

CELL iV Mean S.D.

A 1 B 1 C 1 84 .1310 .4330

A 1 B 1 C 2 65 .1335 .5267

A 1 B1 C3 35 .1429 .6921

A 1 B 2 C 1 88 .8063 1.7995

A 1 B 2 C 2 43 .4186 1.5155

A 1 B 2 C 3 27 .7778 1.6718

A 1 B 3 C 1 111 1.2162 1.91'17

A 1 B 3 C 2 67 1.5373 1.8694

A 1 B 3 C 3 43 1.74-p 2.1502

A 2 B 1 C 1 58 .8621 2.0812

A 2 B 1 C 2 57 .1579 .7509

N 2 B 1 C 3 12 .1657 .3892

A 2 B 2 C 1 55 1.8727 2.5096

.1 2 B 2 C 2 63 1.3651 2.5228

A 2 B 2 C 3 1 9.0000 0.0000

A 2 B 3 C 1 71 2.6622 2.6290

A 2 B 3 C 2 54 2.2593 2.7622

A 2 B 3 C 3 1 3.7500 .9574
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Table 45

Analysis of Variance for Written Language Production Scores:
Number Other Punctuations

Source M.S. D.F. F-Ratio Prob Var

Total .37 940

Between 1.02 17

A 5.77 1 16.22 .00 Q .02

B 1.55 2 4.36 .01 .01

C 1.39 2 3.90 .02 .01

AB .47 2 1.31 .27 .00

AC 1.38 2 3.87 .02 .01

BC .29 4 .81 .52 .00

ABC .21 14 .58 .68 .00

Within .36 923
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Table 46

Analysis of Variance for Written Language Production Scores:

Number of Other Punctuations

Means of Main Effects and Interaction Groups

A Main 1 2

.0872 .1259
B Main 1 2 3

.1017 .262 .4056

C Main 1 2 3

.2078 .143 .4184

A BY B 1 2 3
1 .02": .0552 .1787
2

.17::, .4696 .6325

A BY C 1 2 3
1 .0925 .0821 .0867
2 .3231 .2015 .7500

B BY C 1 2 3
1 .1537 .0263 .1250
2 .1432 .1069 .5370
3 .3266 .2971 .5930

184



Table 47

Analysis of Variance :tor Written-Language Production Scores:

Number of Other Punctuations

Means and Standard Deviations of Smallest Sub-Cells

Cell Characteristics

CELL N MEAN S.D.

A 1 B 1 C 1 84 .0333 .4168
i

A 1 B 1 C 2 65 0.0000 0.0000

A 1 B 1 C 3 35 0.0000 0.0000

A 1 B 2 Cl 38 .0692 .2954

A 1 B 2 C 2 43 .0233 .1525

A 1 B 2 C 3 27 .0711 .2669

A 1 B 3 C 1 ill .1261 .4071

A 1 B 3 C 2 67 .2239 .6233

A 1 B 3 C 3 33 .1860 .5458

A 2 B 1 C 1 58 .224'1 .7265

A 2 B 1 C 2 57 .0526 .2941

A 2 B 1 C 3 12 .2500 .6216

A 2 B 2 C 1 55 .2102 .6580

A 2 B 2 C 2 63 .1905 .7152

A 2 B 2 C 3 1 1.0000 0.0000

A 2 B3 Cl 74 .5270 1.1846

A2 B3 C2 54 .3704 .9173

A 2 B 3 C 3 4 1.0000 1.4142



Table 48

Analysis of Variance for Written Language Production Scores:

Meaa Sentece Length

Source 'M.S. D.F. F-Ratio Prob Var

Total 143.53 940

Between 100.36 17

A 153.52 1 1.063 .30 .00

B 270.01 2 1.67 .15 .00

C 200.86 2 1.39 .25 ,00

AB 20.89 2 .14 .67 .00

AC 68.83 2 48 .63 .00

Bc 24.04 4 .17 .95 .00

ABC 83.90 4 .58 .68 .00

Within 144.33 923

186



Table 49

Analysis of Variance for Written.Language Production Scores:

Mean Sentence Length

Means of Main Effects and Interaction Groups

A MIN

B MAIN

C MAIN

A BY B

1

2

1

16.3793

1

1.6330

-2 3

13.2848 17.1838 16.0493

1 2

16.6549 16.3468 13.5155

1 2 3

14.5142 17.4141 17.2095

12.0554 _ 16.9536 14.8901

A BY C 1 2 3

1 16.3624 17.7240 15.05i.

2 16.9475 1.9696 11.9519

_B BY C

1-

2

3

1 2 3

14.2763 13.2198 12,3532

18.9994 13.4559 14.0962

16.6891 17.3647 14.0955
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Table 50

Analysis of Variance for Written Language production Scores:

Mean Sentence Length

Means and Standard Deviations of Smallest Sub-Cells

- CELL N - MEAN S.D.

A_1 B 1 C 1 84 15.7139 12.4705

A- 1- B I. C 2 -,65 13.9781 14:774=;

-A=1- B 1 -C 3 '35 13.8505 11.2'320

A1 B-2 C 1 88 15.7021 10.3336

--Al, B 2- C-2 43 21.2376 _15.9375'

A-1 B 2 C 3 27 15.3025 7.4500

A 1 B 3 C 1 111 17.6711 11.2231

Al. B 3 C 2 67 17.9564 11.0093

A- 1 B 3 C 3 43 15.0011 6.720e

-A 2 B 1 _c_,1 58 12.8337 12.2101

A 2 B 1 C_2 57 12.4615
_
12.7057

A 2 B 1 C 3 12 10.8658 4.8130

A 2 B 2 C 1 55 22.2967 21.1735

-A 2 B 2 C 2 63 15.6741 8.8316

JU2 B 2 C 3 1 12.8900 0.0000

-A 2 B_3 C 1 -74 15.7071 ==-'7-6.5133

A 2 B 3 C 2 54 16.7731 11.2281

A2 B 3 C 3 4 12.1900 3.4781



Table 51

Analysis of Variance for Written Language Production Scores:

Standard Deviation of Sentence Length

-SOURCE K.S. clf F-RATIO -PRO VAR
Total

:Between

46.8652

34.2934

940

17

:7

A -_ 29.2200 1' -,52 .56 0.0000

B 232.3964 2 4.91 .01 .0084

C 10.4275 2 .22 .80 0.0000

AB 4.9362 2 .10 .90 0.0000

AC 2.2515' 2 .05 .95 0.0000

-- BC 3.5129 A .18 .95 0.0000

;ABC .9234 t .10 .97 0.0000

_WITHIN- 17.0967 92 -3
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Table 52

Analysis of Variance for Written Language Production Scores;

Standard Deviation of sentence Length

Means of Main Effects and Interaction Groups

A -MAIN 1 '2 3

8.2749 7.5130

B MAIN 1 2 3

5.-7976 -8.5348 9.3495

C MAIN 1 2 3

8.2434 7.9718 7.i667

A BY B 1 2 3

1 - 5.9076 9.1871 9.7300
2 5.6876 7.2824 8.9691

A BY C 1 2 3

1 ,:. 8.4197 8.4088: 7.9962
2' 8.0671 7.5348 6.9372

B BY C
1 2 3

1 6.-0888 5.4.399 5.8640
2 9.3223- 3:3238 7.9582
3 9.3190 10.1516 8.5780
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Table 53

Analysis of Variance for Written Language Production Scores:

Standard Deviation of Sentence Length

Means and Standard Deviations of Smallest Sub-Cells

Cell N MEAN S.D.

A 1 B 1 C 1 84 6.--1013 6.5403

Al B1 C2 65 5.6425 8.1325

A -1 B 1 -C 3 35 5.6760 5.2832

Al B2 C 1 88 9.6935 8.8839

A 1 B 2 C 2 43 8.6866 5.9850

Al B2 C3 27 9.1814 7.9988

Ai B3 C 1 111 9.1613 6.7044

Al B3 C2 _67- .10.8973 9.0519

Al B3 C3 13 9.1313 5.6524

A2 1-3 I C 1 58 5.7733 4.9191

A2 B 1 c2 57- 5:2374 4.6460

A2 B 1 C3 12 6.0520 4.2447

A2 B2 c 1 55 8.9512 6.9721

A 2. B2 c2 63 7.9611 5.9036

A2 B2 c3 1 6.7350 -0.0000

A2 B3 C 1 74 9.4767 6.0634

A2 -B3 C2 54 9.4059 7.1231

A2 B3 c3 4 8.0247 1.6207
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Table 5:1

Analysis of Variance for Written. Language Production Scores:

Mean Word Length

SOURCE

TOTAL

Between

A

B 1-4

C

AB

AC

BC

ABC

WITHIN

LLS.

.0733

.3766

-.4061

2.575
.2538

.06/17

.0,135

.0165

.1442

.0677

df

940

17

1

2

2

2

2

4

1

923

F -RATIO

5.9987

38.0200

3.7490

.9557

.6126

.2444

.2131

PRO VAR

.01 .0049

.00 40727

.02 .0054

.61 -0.0000

.53 0.0000

.91 . 0.0000

.92 --0.0000
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Table 55

Analysis of Variance for Written Lafiguage Production Scores:

Mean Word Length

Means of Main,Effect:, and Interaction Groups

A MAIN 1 2.

3.4720 3.5618-

B MAIN- 1 -2 3

3.3037 3.5583 3.6838

,6 MAIN. 1 2

3.5204 3.4538 3.5766

A BY,B 1 2 3 .

1 3.2317" 3.5066 3.6777,

2' 3.3757 3.6100 r 3.6998

A BY C 1 2 3

1 . 3.4737 3.4351 3.5071

2 3.5671 3.4724 3.6461

B BY C' 1 2 3

1 3.3328 3.2090 3.3692

2 3.5553- 3.4960' 3.6106

3 3.6730 3.6533 3.7400
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Table 56

Analysis of Variance for Written Language Production Scores

Mean Word Length

Means and Standard Deviations of Smalles Sub-Cells

Cal Characteristics.

Cell 4'

A 1 B.1 C 1

A i B 1 C 2

A 1 B.1 C*3

A 1 82 Cl

A 1 B 2 C 2
.

N.

84

65

35

88

43

Mean

3:2438

3.1772

3.2742

3.5280

3'.4725

S.D.

.3203

.3351

.3284

.2946

.2269

.

.A1 B2 C3 27 3.5194 .2099

A 1 B 3 C 1 111 3.6495 .2567

A.A. B 3 C 2 67 3.6559 .2556

A 1 B 3 C 3 43 3.7280 .2140

rA-2 -B1 Cl 58 3.4220 .2373

K2- B 1 C 2 57 3.2409 .2862

A:2 B 1 C 3 12 3.4643 .1726
-.

A =2 B 2 C 1 55 3.5827 .2287

Al 2 B 2- C 2 63 3.5256 .2289

A 2 B 2 C 3 1 3.7220 .0000

A 2 B3 C 1 74 3.6967 .1876

A_ -2 B '3 C 2 54 3.6508 .1920

A 2 B 3 C 3 4 3.7520' .1480
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Table 57

Analysis of Variance for Written Language Production Scores:

Standard Deviation of word Length

SOURCE

t

H.S. df F-RATIO PRO_ VAR

Total .0521 940

BetWeen .1808_ 17-

A .30'31 1 6.0942 .01 .0052

B 1.1388 2 22.8949 .0.0 .0444

C .1651- 2 3.3209 .03 ,6047

AB .0362 2 .7297 .51 0.0000,,,,

AC .0008 a .0161 .98
U

0.0000%-,/

BC .03:01 4 .2200 .92 0.0000

ABC .0114 4 .2306 .91 0.0000

WITHIN .0197 923



Table 53

Analysis of Variance for Written Language Production Scores: (

Standard Deviation of Word Length

Mans of Hain Effects and Interaction Groups

AMAIN 3. 2

1.3913 1.46;_q

B MAIN 1 2 3

1.2960- 1.4330 1.5561

C MAIN 3. 2 3

1.3765 1.4744

A BY B 1 2 3

1.2755 1.3731 1.5251
2- 1.3165 1.5030 1.5871

A BY C 3. 2 3

1 1.3973 1.3372 1.4393
2 1.4813 1.4153 1.5095

B BY C 3. (2 3

1 1.3275 1.2432 1.3173
2 1.4451 1.3731 1.4959
3 1.5452 1.5132 1.6101



Table 59

Analysis of Variance for Written Language Production Scores

Standard Deviation of Word Length

Means and Standard Deviations of Smallest Sub-Cells

Cell Characteristics

-Cell iiean S.D.

Al Bl Cl 84 1.2763 .2727

Al B1 C2 65 1.2293 .2652

Al B1 C3 35 1.3211 .2262

Al 82 Cl 88 1.3970, .2264

Al 82 C2 1.2965 .2001

A 1 B2 C3 27 1.4259 .1724

Al B 3 Cl 111 1.5186 .2291

Al 83 C2 67 1.4e50 .2232

A 1 B 3 C3 43 1.5710 .2190

A2 B Z. C 1 58 1.3788 .1665

A2 13 1 C2 57 1.2573 .2125

A2 B1 C3 12 1.3135 .1609

A 2 B 2 C1 55 1.4933 .2171

A2 B2 C2 63 1.4497 .2175

A 2 8.2 C 3 1 1.5660 .0000

A2 B3 Cl 74 1.5719 .2031

A2 B 3 C2 54 1.5404 .2208

A2 *B3 C3 4 1.6493 .1196
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Table 61

Analysis of Variance for Logical Thinking Test

Total Scores

Means of. Main Effects and Interaction Groups

MEANS FOR ALL EFFECTS.

A :MAIN 1 _2
22.4186 26.1964

.

0 MA1N 1 -2- 3
17.2897 2502190- 30.4139

C-MAIN

A BY

1-

22.793 23.2135

1 2

16.970----22.9499

3--

26.9156

.3

28.2350-

.A BY C-

18.5079

1

27.4806

2

32.5926

3

1---- --messe- --mmer 24:6013---
. .2 24.7309 24.6282 29.2299

9 BY C 1 2 3

1 16.0947 16.6771 19.0972

23000 20.7459-

3 20.4816 2348561 32.9037
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Table 62

Analysis of Variance for Logical Thinking-Test

Total Scores

Means and Standard:Deviations of Smallest Sub-Cells of Experiment

CELL CNARACTEMISTIC,

CELL N MEAN S.D.

A- 1 81 C" 1 92 1461609 518184

A 1 8 1 C 2 66 16.4091 6.2781

A 1 9 1 C 3 4S 17.0444 5.5101

A -1 2- :C 1 406-- 22w3302-

A 1 8 2 C 2 63 21.0476 663663

A 1 8 2 C 3 34 25.4706 6.7968

-15.4166- 679te---

*1 83 C2 66 2169394 5.9093

Al 83 C3 45 31.2889 4.4753

A 2 -9 1- C-1-63- '1764286 6.6398-

A 2 9 1 C 2 73 16.9452 6.0825

k 2 8 1 C 3 40 21.1500 7.3748

A-2 -9- 2- -C--1- 94-- -215.-2779 5.5403

A 2 8 2 C 2 72 25.1667 6.2933

A 2 8 2 C 3 47 32.0213 6.2779

A 1- --- 74 -31.4865 5.8198

A 2 8 3 C 2 44 31.7727 6.2314

A4 6 3 C-3 54 34.5185 4.8242
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Table ei

Analysis of Variance for Logical Thinking Test

Subtest: Matrices

Means of Main Effects and Interaction Groups

MEANS FOR ALL EFFECIS:

A MAIN 1" 2

'8 MAIN

'673-12-6-6115

3
8.3630 12.3377 14.8178

C MAIN 1 2 3
11.2001 11!4796 12.8385,

A BY 8 1 2 3

1 7.8125 11.3675 14.0218

2- 8?.9134 11.-30-78- 15.61-31

1. 10.3399 10.7465 12.1155

2 12.0602 . 12.2127 13.5615

8 BY C 1 2 3

-94500-

2 , 11.9747 11.5377 13.5906

3 13.9643 14.7235 15.7648
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Viable 65

Analysts of Variance for Logical Thinking Test

Subtest: Matrices

Means and Standard. Deviations of 4mallest Sub-cells of Experiment

CELL CNARACIERISTICS

CELL N -SUN

1 81 Cl
A 1 81 C 2

A 1 8 -I

A 1 13 2 C 1

A 1 8 2 C 2

*i B 2- C- 3-

A 1 83 C 1
*1 83 C 2

3 ---45-----15.-,5111

A 2 8 1 C 1 63 8.3333

*2 81 C 2 73 8.5068

92 6.9891-

66 7.8485

-8-4-6000

106 41.2642

63 10.6032

34 124353

107 12.7664

66 13.7879

44-8-1 He 3

A 2 8 2 C 1

40 -9.9009

54 12.6852

mom--

*2 82 C3 47 14.7660

A 83 Cl _74 15.1622

$-

A 2 83 C3 54 16.0185

203

S.134

3.4402

3.7509

2:9879-

2 9642

3.4151

3.4206

3.2753

2,7317

1.8904'

3.9554

3.6858

2.9449

2.3051

2.4940

1.6425



Table 66

Analysis of Variance for Logical ThWeIngTest--
Subtest: Row and Columns

SOurce N.B. D.P. 1.-Ratio Prob Viz-

Total 5.186 1144

Between 94.565 17
, A 67.023 , 1 17.4658 .0001 .0106
B 620.028 2- 161.5753 .0000 .2076
C 96.013 2 25.0204 .0000 .0311
AB .503 2 .1312 .8771 .0000
AC '8.513 2 2.2185 .1070 .0016

__ 16.662 4 4.3421 .0021 .0086
v----ABC _5-956 4 1.5520 .1837 .0014
Within 3.837 1127



Analysis of Variance for Logical Thinking Test

Subtest: How and Columns

Means of Main Effects and Interaction Groups

MEANS FOR ALL.EFFE089.

AMAIN 1 2

11- MAIN -19--

34969 5.0866 6.1599

C MAIN 1 2 3
4.5544 4.6927 5.5164

-A 8Y 8 1 2 3

1 3.2831 4.7972 5.9003

2 3.710 -3t37.64 6.4195-

4-8Y--t -e 3

1 4.4028 4.4925 ,5.0852

2 4.6660 40928 5.9477

1 r-
1 3.4212 3.3917 3.6778

2 4.6640 4804 6.0160

-8:31111---112091

205



Table 68

Analysis of VrAanoe for Logioal Thinking Test

a Subtexts Bow and. Columns

Means and Standard Deviations of Smallest Sub-oells of Experiment

-CEtt-C14ARACTirritl--

CELL N MEAN S.O.
Al 91 Cl 92 3.2391 1.7564
Al 81 C2 66 344545 -1 03,1
A "1 9 1 C 3 45 3.1556 1.7050
A 1 8 2 C I 106 4.7170 2.0552
*1-B2 C-*- -63 -4.-1-746- 1.9719-
A 1r- 9 2 C3 34 5.5000 1.8627
Al 9 3 C 1 107 5.25[4 2.0654

8-3-- -C- 2- 66- -5.9495 1 9942.

Al 8 3 C 3 45 6.6000 2.2401
A.2 9 1 C I 63 3.6032 1.5917
A 2 -WM 1.6164

A 2 1 C 3 40 4.2000 1.8701
A 2 8 2 C 1 54 4.611 1 1.9676

*mot._ _to
A 2 82 C3 47 6.5319 2.0626
A 2 03 C 1 74 5.7838 2.1471
A -2 -8 3 C--2- -44 6.3636 2.0126
A 2 03 C3 54 7.1111 2.0711

206



r--
Table69

Area*. of Variance for Logical Thinking Test
Subtext: Intersection.

Source D.F. P-Ratio Prob Par

Total 14.499 1144

Between 153.161 17
A. 542.115 1 43.6932 .0000 .0319
B 705.166 2 56.8348 .0000 .0835
c 151.260 2 12.1912 .0000 .0167
AB- 65.102 2 5.2471 .0057 .0063
AC 48.255, 2 3.8892 .0202 .0043
BC 16.359 4 1.3185 .2600 . .0010
ABC 14.153 4 1.1407.. .3355 .0004

Within 12.407 1121

207
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Table 70

Analysis of Varianoe for Logioal Thinking Test

Subtests .Interseotions

Means of Main Effeots and. Interaction Groups

MEANS FOR ALL MEM.

AMAIN 1 2
50591 7,2067

MAIN 1 2 3
5.0101 6.3736 TOMS--

CMAIN 1

6,0112 6!1971 7.2390

A BY 6 1 2 3

6:6563

6.6667

1

2

A 67.0

1

-50546

5t2359 724926

I 2

5.2067 5.6614

1 4.4532. S.1188

6.0595 5.9345

3-- 7.621-27----715376-

.,

2os

3

6.1691

3.4583

7.7272

*.ssts--



Table 71

Analysis of Variance for Logical Thinking Test

Subtest: Interest:Atone

-

CELL-COMRACTERISTI-01-

CELL N MEAN S.O.

A 1 8 1 C 1 92 4.0652 2.1728.

A 1 9 1 C-2 66 5.6212 9.5285

AAl i 1 C 3 48 4.6667 2.2664

A 1 8 2 C 1 106 5.3774 2.7653

A l IA 2 C 2 63 5.1746 2.5487

A-1 8 2 C 3 34 6.4118 2.6642

Al 8 3 C 2 66 6.8485 2.6869

Al 9 3 C 3 48 7.4899 2.9125

A,2-9-1- -C-1 -611-- 4102613 24029

A 2. 8 1 C 2 73 4.6164 2.3783

A-2 8 1 C 3' 48 6.2500 3.4623

-SAC C-1-- S4 60407 24961'

'A 2 8 2 C 2 72 6.6944 2.8116

A 2 8 2 C 3' 47 9.0426 3.2768

A 2- -1111--C-1- -7*-- -4141649.

A2 03 C2 44 8.2273 3.1391

A 2 9 3 C 3 S4 9.5741 2.9818

209



Table 72

Means and Standard Deviations of Scores on
Logical Thinking Test for White Affluent Sample

Grade

2 6

Mean S.D. Mean S.D. Man S.D.

Matrices 11.11 2.73 4.24 1.74 5.80 2.27

Row and Colt= 13.96 3.18 5.5' -1.98 7.9It 3.20

Interactions 15.91t 1.95 6.42 2.11 9.57 3.53

Total Score 22.70 5.15 26.85 .6.60 33.65 5.53

210
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SOURCE

TOTAL

c

SCAtte
WITHIN

Appendix X

Table 73

Analysis of Varienes far Problems Solving Tent

33.517

7100028
63%937
294.274
43,310
40453

16.174

ibtal Scores

O.F. -INARATTO

1136

PRON VAR

--.1*Nr-.000 373P
0000 27,

----1110t1-------;009,*
.0902 .0911
0630 0021----VMS- --Vett .

2 393.6694
2 29 7096
2 _.._...__._5.

2,3869
4 2.2094

1119

211



Table Tie

llerlysis of Variance for Problem Solving Tait

Total Scone

Maas of Mtn Moots oat Tatosactioa troops

Neaps FOR ALL EFFECTS.

A 14AiN 1 2
3343949 36.0940

I HafN _2

-111110191*--

3-
31411067 334500 3666611

ey S 1 2 '.

2 3069032 37.7634 3965232

A 11V C 1 2.
3364605 32.399$ 34.2944

2967779 2860583 3164689

2 31168375 .3463719

1--- -3441447- 3562197

232

3665231

496i911



Table 75

Analysis of Variance for Problem Solving Test

Total Scores

Moans and Standard Deviations of Smallest Sub-cells of Isperinent

RE AN S.D.

CEU emmme-TERisttes-

CELL N

A 1 RI C 1 90 28.4444 4.6449

- 11-1 ---C 2 27,0435 5 064111169
A1 RI C3 35 30.1429 5,4077

A 1 8 2 C 1 105 3493143 4.2705

-3214721- **9150-1 82 C2 81

A 1 8 2 C 3 36 33.3056 1195282

---81-1-8--3C-1-114 37i-6re8 3.118811-

3,6563A 1 R 3 C 2 62 37.4839

A 1 8 3 C 3- 46 39.4348

8-2-8-1C- 1- -83- -31:1-111

A 2 8 1 C 2 68 29.0735

A 2 8 1 C 3 39 32.7949

-37-0988A

A 2 8 C 2 70 36.0114

82 C3 47 39.7447

A 2 8 3 C 2 45 38.9556

A 2 8 3 C 3 ST 40.9474

3.5381

49-4941-

4.7703

893665

-311154

4./222

2.4801

3,2700

3.7777

2.1665



Table 76

Melia' of Variance for Problem Oolvilmg Test

Subtest: Sensing end Identifying (A)

M.S. 0.f.SOURte

2.376 1136--PDT-ft--

BETWEEN 21.749 11

9 126.977 2
10.456 2
12.941

AC 9.249 2
NC- 1.562 4

WITHIN 2.091 1119

F.44A7I0

1-0-i6402------
61.0082
8.8675

9;1996
4.4433
.7504

VAR

--yews - -0074
.0000 .090
01003 0121

----40215 -0060
4119 0093
.S603 0.0000

-----1,-0040
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Table 78

Analysis of Variance for Problem Solving Test

Subtest: Sensing and Identifying (A)

Means and Standard Deviations of Smallast Sub-cells of Experiment

;ELL CMARACTERISTTCS

CELL N MEAN 5.0.

4-1--8-t--C-1----96 -6-v2006 --,11-011914-

*1 01 C 2 69 6.0000

Al Ci 3 35 6.5429

A 1 8 I C 1-1-05--Ervr39015

Al 2 C 2 61 6.8361

Al 82 C3 36 6.6667

C 71r1842---
Al 8 3 C 2 62 7.1129 .

A, 1 8.3 C 3 46 7.1087

'4 2

A 2

1.4852

1.002
ts,214--

1.6143

1.2189

1.5052

1.4334

a I 6*-031-7

8 i C 2, 68 5.7941

A2 At C3 39 6.4615

4.4615
*2 8 2 C2 70 7.0429

,A 2 8 2 C3 47 7.76/2

1.4410

1.3543

42674-

1.4117

1.1784

--4-2--414-44 ilk -TAM 4.2764.

A 2 03 C 2 45 7.2222 1.4754

216



Table 79

Ana lyalie of Variance for Problem Solving Taat

80teat: Clarification I (B)r )

---setwee $4.S. -.00-6 rimatio--------PRow --VA*

TOTAL 1.980 1136

82TwtEN 00.378 17
A 01.689- 1 30.3849 .0000 .0141

----298168--- -----2----217.8647 .0080 267,
C 7.789 . 2 8.6600 .0039 0084
48 11.195 2 01.1707 .0006 .0044

A7*0--- ---....382------- 0-0004-2
8C 1.355 0 .9848 .8860 00004
AOC 1.173 . 4 .8860 4081 00004

#11447m1

217
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Table 80

Analysis of Variance for Problem Solving Test

Subtest: Clarification I (11)

16 ans of /in Effects and Interaction Groups

--NEANg-fee--Att-EfFECTSIr-----

-2

4 .9735 5.3779

9 MATH 1

4.1974
2

5.2644 6.0652

C MAIN 1 .2 3
1111es -54541- --5.1466-

A If II

1

2

1 2 -3- --
30453 4.9109 6.6644

444496 5.6150 6..6661

A BY C 1 2 3

419315 -----4-.6494------3"4-194--

5.2955 S.2626 5.15726
IMIIIN.I..

e ty c 1 2 3

1 4.2452 4.0379 4.309?

-----2- -4.9264-----.16.1937- 9.1732

-3 5.9035 3.9366 6.3396

218



Table 81

Analysis of Variance for Problem Solving Test

Subtest: Clarificatice I (n)

*ens and Standard Deviaticae of Sanest filab.celle,of ltraierinsnt

CEL N IRAS S.D.

Al 01 Cl 90 3.9667 1.3270

AI 91 C2 69 3.0406 1.4207

1 01C3
02 Cl 103 4.9143 1.3006

Al 9 2 C 2 61 4.9016 1.3740.

*Tonto
AI 83 Cl 114 3.9737 1.0514

Al N3 C 62 3.0065 1.1138

A 2 RI C 1 63 4.52301 1.1620

A 2 N C 60 4.2353 1.3171

13v599,- --tWtt73--

A 2 02 Cl 52 3.5305 1.0930

A2 02 C 2 70 50057 1.3269

41L---13.6298-----P C 3

A 2 03 Cl 78 3.0333 .7964

A 2 03 C 2 43 6.0667 .N093

A2 6.44411----006eRS C3

219



Table 82

Ana lysis of Variance for Problem Solving Testi-

Subtest: Clarification (C)

-SOURe2=--- --cRA-.110 -PROS VAR

TOOL 5.151 1136

BETWEEN
A

127.030 17
169.005 1 451.6623 4001 4,02A4

-,----4-407.1140------- -------2- -1---21Pr1-224- -4660-- -4-306o
0000 0130
0007 OM
.1564 .0000
.3735 .0001
.0710 ' 0024

-C 41.4Si
All 25.512

- --

BC 3.496
*SC 7.015

3a117--

2 12.6135
2 7.7610

1.6315
4 1.0635
4 2.1555

1119

220



Table 83

Analysis of Variance for Problem Solving Teat

9abtest: Clarification 7.1 (C)

Weans of Ma Iffeeta end interaction Groups

--010ANg7FON-Akt-UTECT411.------

--A-4444*------1 2-

-1-----e-satt4
7.5634 9.5039 16,10136

C MAIN 1 2
9,4333 0.9959 9.5914

A 9Y M 1 2

7.1701 9.9107 10.6666

2-A-av-e
9.1172 0.5479 9.9904

2 9.7493 9.2437 10.i123

8 fly C 1 2 3

eis0f ------4441set------romme---

2 9.0302 9.0879 9.4937
.......11*

3 10.7696 10.4373 11.2323



Table 84

Analysis of Variance for Problem Solving Test

btest: Clarification II (C)

*sans and Standard Deviations of Llest SO-cells of Isperinsat

CELL CHARACTERISTICS
r

*CELL Pt -MAN 404-
1,4211

1.4810

1.0818

2.0954

2.2831

10284

1,1966

1.4901

1.4043

/Also

A 1 8 1 Cl 90 7.1778

Al Pi C2 69 60563

-A- 4-84 -7.4000

A 1 N 2 C 1 103 9.3143

*1 12 C 2 61 8.3902

A I II 3 C 1 114 10.8596

A .1 8 3 C 2 62 10.0966

A- 11.0435

A 2 N I C 1 63 8.2222

A 2 Ii C2 68 7.3676

A 2 C 1 S2 10.3462 .

MVP
A 2 8 2 C 3 47 10.6596

A 2 13 Cl 78 10.6793

A 2 8 3 C 3 97 11.4211

14;t$32

1,4211

1.3338

1.3881



SOURCE

TOTAL

-vvrem--------
A'

AO

AC

ARC
WITOWS

a

Table 85

Analysis of Variance for Problem Solving Test

Softest: Problem parts (D)

o.r. 0.'.RATIO PROS VAR

2.314 1136

---tf
99.264 I C7.2773 .0000 60364

243.6411 2 140.6121 000 JP',
4114996--*0900---79229jo

12.968 2 7.4606 .009 OM
1.177 2 ' 6791 .3119 0.000A

1.971
1033

--------4----evelt,-----0444-----iffsP--
.4 1.1370 3372 60004

1119

223

111.



Table 86

Analysis of Variance for Prcb lan Solving Teat

Mtn: Problimparts (D)

max of Ibin.liffeeta Intl Interaction Oroups

MAN t FOR ALL EFFECTS.

AMA* 1 2
-w. ateltaw _

00$ --E-
6.761S 7.6969 6.4064

1
6.6237

3

C MAIN 1
7.5910

r
2

7.4303

2AIYN 1

6.3955 7.4136 6.1073

-1617710- ---601644

A-11V-C---- 2 1-

7.2316 7.1923 7.4927

2 7.9503 7.660 6.354A

6.6294 6.3672 74570

7.9397 7.5902 0.1574

2211
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SOURce

TOTAL

04IMINIftva

Ac
Sc

WITHIN

Tab UN

Analysis of Varies* tor Problem Solving Test

Oabtosts Prose lotion (2)

M.S. 0.!. "WWI° PROS VAR

.9409 1139

243491
314.430 1 419.21144 000 .02771710,2 2 -213i4273 .9200 1011A144212401411-- I

T4,26.0 _

2 400177
2.700 4 414213. 0993 11.1/0000

;Nth-
1119

a

2P6



Table 89

Analysis of Variance for Problem Salvias Test

Subtest: Presolution (C)

Means of Min Effects and Interaction Groups

MEANS FOR ALL EFFECTS.

A MAIN 1
15.5757

2
16.6903

MAIN 2

C 1 2---- -3
16.1122 15.3638 16.6376

A fly 8 1 2

454085 170014

2 14.0446 17.4610 10*SOS

A BY C 1 2 1

15.7755 15.1975 15.7632

-146830-

40e-- 28-
13.8159 13.0391 14.3304

2 16.6062 16.0274 16.8206

19. 1248- 18.4017-1-440444



Table 90

Analysis of Variance for Problem Solving Test

tinbtest: Prosolution (E)

Miens end Standard Deviations of Smallest Sub-cells of Experiment

CELL-commevEnistics-

tru. N MEAN S.D.

Al NI CI 90 13.3776 peafifip

- - -A-4 a 4---e-e-69-42.9ses 2.9376.-- ----
A

1 8 1 C 3 35 13.9429 3.0092

A 1 8 2 C 1 103 15.9048 2,6765

A-4-82-02-61---14.4262-- -3T8466-
A 1 8 2 C 3 36 15.1944 2.4239

1114-38-M5S-457
A 1 it 3 C 2 62 17.2097 2.5871

46 18.1522 2.1496

14430-- --2.4181-
8 1 C 2 68 13.1616 2.4164

A 1 8 3 C 3

,
A 2

A 2 8 1 C 3 39 14.7179 2.6945

A 2 A 2 C 1 52 17.307-7 -ft-OW-
A 2 8 2 C 2 TO 16.6286 2,4148

A 2 8 2 C 3 47 18.4460 2.0516

A 2 8 3 C 1 ate 144051 -1-64958-----

A 2 8 3 C 2 4S 18.0000 2.2664

A 2 8 3 C 3 57 19.4912 1.7436

22s



SOURCE

--TOTAL

RENON

A

C
- -AS- --

IC
SC

wiTNIN

Table 91

Analysis of Variance for Problem Solving Test

Subtest: Solving Problems I (P)

M.S. D.F.

91.300

601.90S
36.430
14.765
4.092
10.302
.6436
2.085

liRATIO P1(08

17
--59-11.04445-

2 208,6359
2 12.6274

---2 50441
2 1.41A4
4 30710

VAR

.0000 4,250%
4000 0140
-0404------ 0050
.2411 0005
.0069 .006P'

-----74 2-4-2051---------2--9-0594--- :003.1
1119

229



Table 92

Ana Wale of Variance for Problem Solving Tut

&thtest: Solving Problem I (7)

Mans of )in Effects and Interaction Groups

MEANS FOR ALL EFFECTS.

A NAM 1 2
9.6206 10.4165

6 MATN 1 2
1141442

210.0632 9.6865 10.3390'41

ABys 1 2 1

6.0275 9.8613 10-0659---

2 9.0746 10.9305 11.3024

A 0Y C 1 2 3

-9. .1

2 10.3494 10.1293 100369

011Y C 1 2

0.7007 1.9599 00646

4-91918711"S
3 .10.0715 11.1557 11.3751

230



Table 93

Analysis of Variance for Problem Solving %et

Sabteet: Solving Problems I (7)

Mena end Standard Deviations of Ilest Sab-ceLla of Isperinent

CELL CHARACTERISTICS

A

CELL N MEAN S.D.

2.2065

I

Al
8 1

RI
e 1

CC

90

69

4.4303
7.4493

A 1 0 1 C 3 35 0.2000 2.1330

4-w37t
A 02 C 2 61 9.4590 1.6889

A l 8 2 C 3 36 9.4689 2.6702

A --e---1-144-111.4444-------1

A 1 0 3 C 2 62 10.0226 1.3970

A 1 0 3 C 3 46 11.4340 1.4705

CI 63 1- .4049 ---- ----4141144

A 2 C 2 60 0.4706 1.9333

A 2 s 1 .0 3 39 9.7692 2.2297

2 $2 C 1 14.8645--A 112-

A 2 0 2 C 2 70 10.4206 1.4694

A 2 0 C 3 47 11.4253 1.0372

A 2 63 70 -b-3025C 1 1-1-4-020

A 2 03 C2 4S 11.4859 1.2725

A 2 0 3C 3 57 11.3158 .9665

231
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Table 95

Analysis of Variance tar Problai Solving Test

gabfest: Solving Problems II (G)

*ens of lain Effects and Interactice Groups

13.6932 14.8830

8 MAIN 1 2
12.2364 14.8104 11101176

C 011101 1 2 3
tft-t614-----1461-21

11.4878 13.6600 13.6119

2 12,9850 15.6408 16,6231

A irf C 1 2 3

-13.7019 1-3re345 1-4-646/*-

2 14.7500 14.3077 1501026

8 BY C 1 2 3

1 12.3738 11.3401 12.9872

--2- 15.0171 44.2713- -4.1424-----
3 13.4200 15.8167 16.2161
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Table 96

Analysis of Variance for Problem Solving Pest

Sebtest: Solving Problem II (0)

Mums umd Standard Devietins of amilest Sub-cells of IsperInent

CELL CHARACTERISTICS

CELL N MEAN S.D.

-40---- 1$j4- 2.

A 1 8 1 C 2 69 10.6522 2.9146

11 0 1 C3 115--- MOHO

A 1 R 2 C 1 103 14.4321 22091

A 1 N 2 C 2 61 13.5574 2.2142

3100444,-

A 1 R 3 C 1 114 15.0965 1.9999

A 1 N 3 C 2 61 15.5000 1.6962

1-44035-

A 2 1 I C 1 63 12.9365 2.4021

A 2 8 I C 2 61 12.0641 2.1941

A 2 N 2 C 1 52 15.5962 1.4915

A 2 N 2 C 2 70 14.9157 2.3906

-47 -14v340*------1we699----

A 2 ol 3 C 1 78 13.7436 1.7316

A 2 R 3 C 2 4S 16.1333 1.7261

2 03 C3 -47----14.-1-034 11,130



Table 7/

AnaVats of Variance for Problem Solving Test

Subtest: Solving Problems III (H)

-fr.RATIO - PRO8-- VAR

TOTAL 10.236 1136

BETWEEN 250.500 17
A 529.695 1 A0.4264 0000 .0430

1611.271 -----2 244.6440 4000 .275a
C 130.927 2 1. 9.8794 4000 .0214
All 34.161 2 1.2235 0003
-AC 3-114 44722 44248- ei00082---
0 25.286 4 3.4394 0045 .0064
ARC 7.214 4 1.0933 .3374 .000P

--10114NIN--- ----4.11116-
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Tab le 98

Analysis of Variance for Problem Salving Tut

**test: Solving Problems III (H)

Mons of lain Wrests and Intaraction Groups

.41ANS-406---461.--41W-EcTS.--

41,-smiN 1--- --

16.9928
2-

18.4331

11-01074-1-2----
13.3026 16.2993 10.3400

J.

C sap, 1

17.6541
2

17.1250
3

16.3627

A BY N 1 2 3

1 14.4231 17.2822 19.273

lteReet2 101-1111-1-- 4%3163

t-
. i 17.0085 16.4360 17.4339

2 16.2096 17.8141 10.1915

8 BY C 1 2 3

14.3272- -164-2424-1 --1-51-3301-

2 16.3491 17.3340 1148147

3 19.0752 19.3140 20.6300



Table 99

Analysis of Variance for Problem Solving Test

gobteats Solving Problem III (8)

lemma and Standard Deviations of Smallest Sob-cella of Isperinent

4

CELL CHARACTERISTICS

eftt N-- --KAN --UN

A 1 R 1 C 1 90 14.5333 2.7075

A 1 R 1 C 2 69 13.5072 3,4241

6-4-- 145.21-116- 361466-

AI N P C 1 108 17.7905 20408

A 1 N 2 C 2 61 16.6393 2.8333

- -P..4367. 4.1705-

AI 83 CI 114 18.7018 2.3117

AI 83 C2 62 19.1613 2.0119

A 2 N I C 1 63 16.1429 2.'1407

A 2 11 I C 2 68 15.1471 2.4232

-39--41.2664 3,4922

A 2 8 2 C 1 52 19.3077 10,74e

'----A2-92C2TO-18015fr-211219
A 2 R 2 C 3 47 20.2128 1,1967

A 2 R 3 C I TO 19.4407 2.0363

MOW on9er

A 2 N 3 C 3 ST 20.1053 1.1754
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Tabu 100

Means and Standard Deviations of Scores on
Problem Solving Test for White Affluent Sample

MENNIMIN

2

Grade

4 6

Mean S.D. *an S.D. Mean S.D.

Total 34.59 4.45 38.44 3.49 40.95 2.48

Sensing and Identifying 6.35 1.36 6.58 1.26 7.66 1.166

Clarification I 4.92 1.15 5.73 1.07 6.37 .80

Clarification II 8.94 1.86 10.58 1.58 11.52 1.45

Problem Parts 7.0 1.49 8.118 1.04 8.71 .62

Presolution 15.29 2.39 17.15 2.12 19.18 2.06



Appendix XI

Table 101

Analysis of Variance for Response Style:
Cognitive Preference Total Scores

Source 1I.8. D.?. 74tatio Prob Var

Total 5.672 765

Between 31.971 11
A 78.142 1 14.7774 .0003 .0168
11 174.906 1 32.3128 .0000 .0351
C 33.571 2 6.31a85 .0023 .0130
AD .219 1 .0413 .8334 0.0000
AC 6.140 2 11611 .3137 .0004
IC 3.303 2 .6246 .510 0.0000
RC

Within
8.197
5.28e

2
75k

1.5501 .2111 .0013

41.1111M
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liable 102

- Analysis of Variance for Response Style,: Cogniti;e Preference

Total Scores

Weans of Main Effects and Interaction Groups

MAO PM ALL EFFECTS

A MAIM 1 '2

74507 8.5287

MAIM a 2
n69113

8.2168 7.6024 606620

A BY 6 1 2

2 8.0510 9.0064

b.- A BY C 1 2 3k
1 7.7390 7.6444 8.1927

"rim c I -------2----- ----------3------

1 7.8519 712037 6%0392

2 8.5616 60011 9.00147

240
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Table 103

Analysis of Variance for Response Style: Cognitive Preference

Total Scores

Means and Standard Deviations of Smallest Sub-cells of Experiment

CELL. CHARACTER/STICS

CEtt

A I 8 1 C 100 7.5500 2.1195

A 1 B 1 C 2 62 7.0161. 2.1841

-e--3---34----744706-- 2:6427
A 1 8 2 C 1 111 7.9279 2.2872

Al 2 C 2 66 8.2727 2.2364

A 1 e 2 C 3 41 849149 2:1431

A 281 Cl 52 8.1538 2.3713

A 2 81 C 2 69 7.3913 2.3528

A 2 8 1- C 3 SI 8.6078 2.4090

A 2 82 Cl 68 9.2353 2.4134

A 2 82 C2 51. 8.5294 2.0722

A 2 :8-2- C 3 53 9:2545- 2.5475
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Table 105

Analysis of Variance for Response Style: Locus of Control

Total Scores

Means of Main Effects and Interaction Groups

MANS FOR ALL DETECTS.

A PSIS 1 2
9.9396 9.5995

B 2 3
3.2.4100. 8.81486 8.6499

C MIR 1 2 3
10.24514 10.21407 8.8225

A BY B . 1 2 3
1 12.54114 9.1309 8.11166

2 12.2789 8.5664 7.9532

A LT C 1 2 3

1 30.5333 10.5318 8.7537
2 9.9575 9.9496 8.8913

)3 BY C 1 2 3

1 12.4063 12.7709 12.0532
2 9.3692 9 4610 7.7157
3 8.9608 8.4902 6.6986
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Table 106

Analysis of Variance for Response Style: locus of Control

Total Scores

Means and Standard ',evictions of Smallest Sub -cells of Experiment

CELL CHARACTERISTICS

CELL X MAN S.D.

Al B 3. Cl 90 12.5667 5.1757
Al B3. C2 63 13.0794 4.7733
Al B3. C3 46 11.9783 5.1833
Al B 2 C 1 100 9.7000 3.8756
Al B 2 C 2 62 9.5161 4.5222
A 1 B 2 C 3 34 8.1765 4.2674

Al B 3 C 1 111 9.3333 4.986o
Al B 3 c 2 66 9.0000_ 4.8453
Al B 3 c 3 47 6.3064 4.6322
A 2 B 1 C 1 Ea 32.2459 4.5777

A 2 B 3. C 2 80 12.4625 4.6876
A 2 B 1 c 3 39 12.1482 3.5996
A 2 B 2 C 1 52 9.0385 3.7780
A 2 B 2 C 2 69 9.4058 4.2645
A 2 B 2 c 3 51 7.2549 5.143.4
A 2 B 3 Cl 68 8.5882 4.8043
A 2 B 3 c 2 53. 7.9804 4.9497
A, 2 B 3 c 3 55 7.2909 5.5733
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Appendix XII

.Table 107

Grade Two Variable. Names and Numbers

1. Word Knowledge
2. Word Discrimination
3. Reeding
4. -Conservation
5. MS
6. Concept Formation Total
7. Matrices
8. Row and Column
9. Intersections
10. Logical Thinking Total
11. Internal External Scale
12. Socioeconomic Status-
13. Problem Solving Total

Seniing and Identifying
15. Clarification _I
16. Clarification II
17. Problem Parts
18. Pre Solution
19. Problem Solving I
20. Problem Solving II
21. Problem Solving .III
22. Words
23. Sentences
24. Commas
25. Other Punctuation
26. Average Sentence Length
27. Standard Deviation Sentence Length
28. Average Word Length
29. Standard Deviation Word Length
30. Vision 1
31. Vision 2
32. Vision 3
33. Vision 4
34. Vision 5
35. Vision 6
36. Vision 7
37. Vision 8
38. Vision 9
39. Vision 10
40. Oral Paradygmatic
41. Oral Homogeneous
42. Written paradygmatic
43. Written Homogeneous

245



E
O
R
R
R
A
T
I
O
N
9

V
A
R
I
A
B
L
E12345789

1
0

1
1
_

1
2

1
3

1
4

1
5

1
6

1
.
0
0
0

.
7
7
9

.
8
0
7

.
1
5
7

.
2
2
0

.
2
0
5

.
3
7
5

.
2
5
8

.
0
8
4

4
1
3

.
2
8
9

.
3
1
0

.440

.
2
7
7

.
2
5
0

.
2
7
2

1

1
.
0
0
0

.
6
9
5

!
1
2
4

.
2
7
0

.
1
9
3

.
3
4
8

.
2
6
7

.
0
5
6

t
3
7
3

0
2
5
5

.
2
1
9

.413

.
2
6
7

.
2
4
0

.
2
5
2

2

1
.
0
0
0

2
8
5

.
3
4
0

.
2
8
5

,
4
1
1

.
2
8
7

.
1
2
4

.
4
5
8

.
3
2
2

.
3
2
1

,515

.
3
2
8

,
2
4
0

.
3
2
5

3

1
.
0
0
0

.
3
3
2

.
9
5
1

.
3
2
6

.
2
1
2

.
1
4
6

.
3
2
6

.
1
1
9

.
2
4
5

.
1
0
9

.
1
9
0

.
2
4
5

4

1
.
0
0
0

.
5
0
0

3
5
0

.
2
1
1

.
1
2
9

.
3
2
8

.
2
3
2

4
3
9

.
3
3
1

.
2
7
5

.
2
1
0

.
2
6
9

5

1
.
0
0
0

.
3
9
1

.
2
4
9

.
1
5
8

.
3
8
4

*
2
3
0

.
1
1
2

.
3
1
4

.
1
8
2

.
2
3
5

.
2
8
5

6

1
.
0
0
0

.
4
1
2

0
9
0

.
8
5
6

.
2
6
4

.
1
4
8

.
4
3
1

.
2
5
0

.
2
4
0

.
2
8
3

7

1
.
0
0
0

.
1
0
6

.
6
1
8

.
1
7
8

.
0
8
8

3
5
5

.
2
7
3

.
1
8
1

.
2
0
2

0

1
.
0
0
0

.
3
8
7

-
.
1
6
0

o

0
,
4
8

.
0
3
9

,
0
7
9

1
1
e

9
1
0

1
.
0
0
0

.
2
8
7

.
1
6
6

,
5
0
5

.
2
9
3

,
2
6
5

.
3
2
5

1
1

1
.
0
0
0

.
0
2
6

3
5
0

.
2
0
T

.
1
7
3

.
2
4
1

1
2

1
.
0
0
0

.
2
3
1

.
0
4
6

.
1
0
0

.
1
9
7

1
3

1
.
0
0
0

,
6
3
3
.

.
5
0
4

.
6
2
3

1
4

1
.
0
0
0

.
2
5
3

.
2
0
2

1
5

1
.
0
0
0

.
7
2
0

1
5

1
,
0
0
0

tr,



C
O
R
R
F
L
A
T
T
O
N
S

V
A
R
I
A
B
L
E

1
2

3
4

S
6

7
8

9
1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

3
6
3

.
3
3
0

.
3
4
8

.
1
9
7

.
2
7
2

.
2
2
1

.
3
5
5

2
4
8

-
.
0
0
3

3
9
1

-
.
2
9
4

.
2
2
6

.
7
1
7

.
3
1
2

.
1
8
6

3
0
2

1
9

.
3
4
1

3
2
2

.
4
0
5

.
2
Z
2

.
3
3
9

.
2
9
7

.
3
3
4

2
9
1

.
1
0
3

0
8
7

-
.
3
1
3

.
1
0
8

.
7
8
3

.
7
9
9

.
6
3
2

.
8
3
9

1
9

3
0
3

2
5
5

.
3
9
1

.
1
9
8

.
1
8
1

.
2
1
7

.
2
9
?

.
2
7
0

.
0
7
0

0
5
5

-
.
2
3
7

.
2
2
S

.
7
7
S

.
1
3
9

.
2
1
5

.
2
9
9

2
0

.
3
8
1

.
3
4
9

.
4
6
4

.
1
9
6

.
2
4
3

.
2
4
4

.
3
8
1

.
3
0
6

.
0
6
9

.
4
3
8

-
.
2
7
6

.
2
5
3

0
1
5
3

.
1
6
1

.
2
4
7

.
3
5
6

2
1

.
3
8
9

.
3
4
7

.
4
5
6

.
2
0
4

.
2
6
0

.
7
5
6

.
3
7
6

.
3
0
5

.
0
4
3

.
4
3
6

.
3
0
3

.
2
6
4

.
8
7
7

0
8
3

.
2
3
6

.
3
5
2

2
2

.
4
0
5

.
3
8
8

.
4
6
5

.
1
0
6

.
1
5
7

.
1
4
0

2
3
2

.
1
5
6

-
.
0
4
6

.
2
0
0
2
1
3

.
2
3
3

.
3
1
7

.
1
9
4

.
2
2
0

.
2
9
9

2
3

4
4

0
3
6

.
4
0
6

.
1
0
0

i

.
0
5
1

.
1
0
1

.
2
0
7

.
0
9
6

-
.
0
1
0

.
1
7
6

-
.
1
9
8

.
2
6
4

:
2
8
2

.
1
0
8

.
1
8
7

.
1
9
6

2
4

2
9
0

.
1
9
3

.
2
9
7

.
8
1
5

.
0
5
6

.
0
0
6

.
1
0
6

.
0
5
9

.
0
1
2

.
0
8
9

.
.
.
0
7
3

.
1
8
2

1
6
0

.
0
2
3

.
1
0
2

.
1
5
4

2
S

.
3
4
7

.
1
6
3

.
3
1
9

.
2
0
6

.
0
6
3

.
1
9
4

.
1
3
9

.
1
5
0

.
0
6
7

.
2
0
4

-
.
1
6
2

.
1
1
4

.
2
5
1

.
0
9
5

.
1
8
9

-

.
2
2
5

2
6

-
.
0
9
7

-
.
0
6
7

.
.
.
0
7
6

.
.
.
O
A

.
0
5
7

.
0
1
1

.
0
9
4

.
0
3
6

.
.
.
0
5
1
9
0

.
0
4
0

-
.
0
5
0

.
0
4
9
 
.
.
0
4
9

-
.
0
2
2

.
0
2
7

2
7

.
0
2
4
:

!
"
.
0
1
5

.
0
4
0

0
0
7

.
0
6
5

.
0
2
8

.
0
1
1

.
0
0
S

.
.
0
2
0
0
0
6

.
0
0
9
0
5
3

.
0
2
1

0
6
6

.
0
6
8

.
0
4
1
.

2
8

4
8
0

.
5
2
7

8
0
8

.
1
3
3

.
2
6
9

.
2
0
7

.
2
5
8

2
0
0

-
.
0
0
7

.
2
8
1

.
1
9
6

.
1
9
0

.
3
7
9

.
2
7
7

.
2
5
9

.
3
0
8

2
9

.
3
6
8

.
3
6
1

.
3
9
1

.
0
4
6

.
1
7
9

.
0
9
9

.
2
0
6

1
1
8

.
0
6
2

.
2
0
4
1
1
4

.
1
2
7

.
2
4
2

.
1
8
6

.
2
5
3

.
2
1
7

3
0

.
1
6
2

.
3
2
2

.
1
2
4

.
4
4
0

.
4
6
9

.
4
9
2

.
5
9
0

.
1
5
2

.
1
7
1

.
4
8
9

-
.
1
7
2

0
.
0
0
0

.
2
1
6

.
0
6
9

.
1
8
7

.
1
8
3

3
1
_

1
4
6

!
2
2
4

.
1
8
1

.
2
0
6

.
3
0
2

.
3
2
6

.
4
4
S

.
3
7
S

.
3
0
S

.
5
2
8

.
0
9
6

0
.
0
0
0

.
3
9
8

.
1
3
3

f
i
l
l

'
0
7
7

3
2

.
1
2
9

.
3
8
4

.
8
6
3

.
3
,
6

.
3
8
3

.
3
8
9

.
4
3
0

.
0
9
0

.
3
4
8

.
4
4
4

-
.
0
1
7

0
.
0
0
0

.
2
5
8

.
2
0
3

.
0
1
9

:
1
1
2



V
A
R
I
A
B
L
E

1
2

3
4

5

C
O

R
R

E
LA

T
IO

N
S

6
7

8
9

1
0

1
1

1
2

1
3

C
)

1
4

1
5

1
6

3
3

.
0
9
4

.
0
3
1

.
.
.
.
0
R
4

.
0
4
8

.
2
0
4

.
0
9
5

.
2
0
S

.
1
5
7

.
5
3
0

.
4
4
5

.
1
8
2

0
.
0
0
0

.
5
3
7

.
3
1
5

.
0
8
7

.
2
9
5

3
4

.
1
7
0

.
3
0
0

.
1
6
8

4
4
0

.
3
5
9

.
4
5
8

.
4
7
4

.
2
1
6

.
1
4
5

.
4
2
7

.
1
6
4

0
.
0
0
0

.
2
1
1

'
6
0
0
4

7
0

.
1
0
7

3
5

.
0
7
7

.
2
1
8

4
3
4

.
2
4
2

.
4
0
8

.
3
2
8

.
1
5
5

.
2
7
?

.
0
9
4

.
2
2
2

.
3
5
4

0
.
0
0
0

.
4
1
8

.
1
6
7

0
1
2

.
0
5
6

3
4

0
4
6

.
3
2
7

-
.
2
2
6

4
0
6

.
0
5
1

.
3
4
2

2
7
1

.
0
0
4

0
4
6

.
1
7
4

.
1
8
8

0
.
0
0
0

0
9
0

.
2
1
2

.
0
5
3

.
1
7
6

3
7

.
0
0
9

.
1
1
7

.
2
3
3

0
0
8

.
2
3
5
.
 
1
4
7

.
4
1
0

.
1
2
4

.
2
6
0

.
2
3
5

.
0
9
4

0
.
0
0
0

3
0
7

.
1
1
5

.
1
5
2

.
2
9
5

3
8

.
0
6
0

.
0
5
4

.
3
2
3

.
0
5
2

.
1
5
9

.
0
9
3

.
0
6
2

.
1
6
4

.
0
S
8

.
1
3
0

.
0
7
6

0
.
0
0
0

.
3
1
3

0
2
3
.
W
.

.
0
3
6

3
9

.
I
V
/

"
4
2

.
0
6
8

.
5
4
0

.
3
7
6

.
5
6
2

.
3
8
S

.
3
0
1

.
0
5
7

.
4
3
7

.
1
9
4

0
.
0
0
0

.
4
4
2

1
2
5

.
2
6
5

.
2
3
4

C
o

4
0

.
3
5
6

3
3
9

.
3
6
8

.
1
6
5

.
1
5
4

.
1
8
7

.
3
3
7

.
3
5
6

.
1
9
9

.
3
8
5

.
2
6
4

.
1
9
6

.
4
5
0

.
1
9
9

.
2
8
4

.
3
7
8

4
1

.
4
0
2

.
3
8
1

.
3
9
9

.
1
7
4

.
1
5
6

.
1
9
6

.
3
8
3

.
3
7
0

.
2
2
6

.
4
2
8

.
2
9
6

.
2
5
2

5
0
2

.
2
4
7

3
2
0

4
1
5

4
2

.
6
4
7

0
6
9
9

.
6
3
2

.
1
3
5

.
3
0
8

.
2
1
3

.
4
0
2

.
2
6
7

.
1
0
3

.
4
2
0

-
.
3
0
1

2
9
6

.
4
5
9

.
2
4
0

'
2
5
5

3
7
4

6
3

.
6
0
7

.
6
2
1

.
5
6
6

.
0
1
0
0

.
2
7
7

.
1
7
2

.
3
7
6

.
2
2
0

.
0
7
1

.
3
7
2

'
2
7
1

.
2
5
9

.
3
8
1

.
2
8
1

.
2
5
4

3
3
5

L



V
A
R
/
A
B
L
E

1
7

1
7

1
.
0
0
0

1
8

1
9

2
0

2
1

2
2

1
8

.
3
8
2

1
.
0
0
0

1
9

.
4
5
2

2
3
9
5

1
.
0
0
0

2
0

.
7
0
3

.
4
4
6

.
9
2
1

1
.
0
0
0

2
1

6
2
3

.
4
5
6

.
6
7
9

6
9
6
2

1
.
0
0
0

2
2

.
2
3
6

.
2
6
5

.
1
9
4

.
2
5
9

.
2
5
6

1
.
0
0
0

2
3

.
2
6
9

.
1
6
8

.
1
7
4

.
2
5
7

.
2
6
1

.
5
9
8

2
4

.
1
6
7

.
1
1
8

.
0
9
3

1
4
1

.
1
6
3

.
2
6
1

2
5

.
1
6
6

.
2
0
2

.
1
9
8

.
2
2
5

.
2
1
9

.
1
8
5

2
6

.
0
6
2

.
0
0
7

6
0
0
6

.
4
,
9
2
0

-
6
0
8
6

2
7
4

2
7

.
0
2
2

.
0
6
6

.
0
2
3

.
9
e
1

.
9
0
2

.
3
3
4

2
0

.
2
7
1

.
3
6
8

.
2
4
9

.
4
1
0

.
3
1
0

.
3
3
1

2
9

.
1
0
3

.
2
5
4

.
1
4
5

.
1
5
2

.
1
5
0

.
2
3
4

3
0

.
3
0
7

:
1
6
0

0
1
2

.
0
9
9

1
6
4

6
0
7
8

3
1

.
3
7
6

.
0
1
7

.
4
4
1

.
4
7
9

.
4
8
8

'

.
1
9
9

3
2

.
3
3
5

.
0
2
9

.
1
3
8

2
1
S

.
2
6
2

.
0
0
2

C
O

R
6FL

A
T

IO
N

5

2
1

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

1
.
0
0
0

1
7
3
 
1
.
0
0
0

2
0
6

.
4
5
0

-
.
2
4
0

.
2
2
7

.
1
6
6

.
0
1
0

2
5
4

-
.
1
6
1

.
2
3
5

+
.
0
2
2

.
0
6
0

.
1
7
6

.
2
1
8

0
.
0
0
0

0
.
0
0
0

0
.
0
0
0

1
.
0
0
0

0
4
8

6
0
0
6

.
2
1
3

.
1
0
6

0
.
0
0
0

0
.
0
0
0

0
.
9
0
0
,

1
.
0
0
0

.
4
9
1

.
0
1
1

.
0
0
6

.
0
9
7

.
0
9
5

1
0
9

1
.
0
0
0

.
1
2
7

.
0
7
7

1
2
7
2

.
1
1
9

.
0
1
6

1
.
0
0
0

.
6
3
6

9
2
7
2

.
1
2
4

.
1
0
5

1
.
0
0
0

9
2
6
2

.
3
6
5

3
9

1
.
0
0
0

.
4
7
2

.
3
1
2

1
.
0
0
0

.
3
8
4

1
.
0
0
0



C
O
R
R
E
L
A
T
I
O
N
S

V
A
R
I
A
B
L
E

1
7

1
8

1
9

2
0

2
1

2
2

2
1

2
4

2
5

2
6

2
7

2
8

2
9

3
6

3
1

3
?

3
3

.
4
9
9

.
3
7
3

3
9
9

.
5
1
2

.
5
2
2
.
.
0
0
5

.
0
6
9

0
.
0
0
0

0
.
0
0
0

.
0
6
0

.
.
.
.
1
8
7

.
0
7
6

-
.
2
1
7

.
1
5
0

.
3
1
4

.
1
4
2

3
4

.
2
9
4

.
0
7
7

0
8
3

.
1
8
3

.
2
0
4

.
1
6
3

.
1
0
7

0
.
0
0
0

0
.
0
0
0

.
0
4
1

.
6
8
5

.
6
5
6

.
1
7
0

3
5

.
3
3
0

.
1
7
2

.
3
2
7

.
3
0
9

.
4
0
4

.
0
3
6

.
0
4
7

.
0
2
3

0
.
0
'
'

.
0
0
9

.
2
4
7

.
1
9
5

0
.
0
0
0

0
.
0
0
0

0
.
0
0
0

3
6

.
4
8
4

.
2
9
8

.
1
2
4

.
2
6
4

.
3
7
7
0
7
3

.
1
3
4

.
.
.
O
4
5

0
.
0
0
0

.
1
0
2

.
0
6
8

.
.
2
1
5
1
6
2

0
.
0
0
0

0
.
0
0
0

0
.
0
0
0

3
7

.
3
9
7

.
3
1
5

.
1
4
6

2
9
7

.
3
3
6

.
1
1
0

.
0
9
8

4
0
5

0
.
0
0
0

4
,
2
2
6

.
0
6
5

-
.
0
9
7

.
0
8
8

0
.
0
0
0

0
.
0
0
0

0
.
0
0
0

3
8

.
2
2
9

,
.
0
1
0

.
4
2
4

.
4
1
4

.
4
0
3

.
1
1
6

-
.
4
5
9

.
3
4
3

0
.
0
0
0

.
2
1
8

.
1
7
9

.
4
1
3

.
3
5
8

0
.
0
0
0

0
.
0
0
0

0
.
0
0
0

3
9

.
4
4
2

.
2
7
6

.
2
4
6

.
4
0
4

.
4
2
6

.
2
8
9

.
0
4
2

.
1
2
1

0
.
0
0
0

3
8
8

.
1
1
2

.
1
2
1

.
0
2
6

0
.
0
0
0

0
.
0
0
0

0
.
0
0
0

<
2
,

4
0

.
4
6
2

.
3
8
3

.
2
6
6

.
3
9
8

.
6
0
6
1

.
1
3
6

.
1
1
1

.
1
5
4

.
1
5
3

.
0
7
0

.
0
3
3

.
3
6
6

.
2
8
3

.
1
7
1

.
0
1
2

.
1
1
7

4
1

.
4
7
0

4
3
6

.
3
0
5

.
4
1
9

.
4
3
6

.
1
8
2

.
1
5
9

.
1
7
4

1
9
1

0
9
1

0
2
5

,
4
3
9

.
2
'
3
6

1
6
9

.
0
8
9

6
0
6
9

4
2

.
3
9
4

.
4
2
0

.
2
4
9

.
3
6
0

.
3
6
8

0
1
2
3

.
.
3
7
1

2
1
0

.
1
0
7

.
1
1
1

.
0
6
3

5
4
4

4
1
5

.
0
4
8

.
1
1
8

.
3
0
8

4
3

.
3
5
4

.
3
8
7

.
1
5
5

.
2
7
3

.
2
8
7

.
3
5
0

.
3
1
4

.
1
9
2

.
1
9
6

.
1
2
9

.
0
5
4

.
4
9
4

.
3
9
1

.
1
1
0

.
0
9
3

.
3
1
3

1.....14.61.1.....4.1441.11.0..301.1,11.......16416.1144446.04eN
tIO

N
464a4401/



[

1

;

0
0
0
.
I

C
t
6
'

'
L
I
S
"

9
0
S
"
L

0
2
I

9
0
0

S
i
e

*
L
t
'

S
0
2

9
9
1

E
t

0
0
0
°
I

E
L
S
°

9
1
S
°

L
E
0

0
4
2

S
t
e

L
2
2
8
'

S
E
C
'

I
I
I
I
.

1
0
2
'

a
t

I
N
)

0
0
0
.
1

w
e
.

L
2
0
.

2
6
I
'

I
c
l
e

c
c
e

U
S
'

1
9
0

D
O
"

I
t

L
.
T
1

0
0
0
.
1
4
0

I
t
e

I
2
t

0
6
P

0
9
6

9
6
I

s
E
0
c

O
t

0
0
0
.
1

1
0
°

2
C
t

t
o
e

C
9
0
'

0
0
0
h

0
0
0
°
0

S
E

0
0
0
.
1

0
2
E
g
i

I
S
E
"

0
0
0
i

0
0
0
'
0

W
C

0
0
0
'
1

9
6
0

1
0
1
 
'

0
0
0
1

0
0
0
.
0

L
E

0
6
0
'
1

C
O
 
E
'

0
0
0
'
i

0
0
0
°
0

9
E

0
0
0
.
1

0
0
0
h

0
0
0
'
0

S
E

0
0
0
°
I

2
6
0

,
C

0
0
0
'
1

C
C

E
t

2
t

1
*

0
1
1
t

6
i
.

O
E

i
t

9
E

S
E

t
E

E
C

3
1
S
v
I
6
V
A

S
N
O
I
I
V
1
4
M
b
0
3



Table 108

Grade Four Variable Nemee and Numbers

1. Intelligence-Verbal
2. Intelligence-Non Verbal
3. Vocabulary
4. Reading Comprehension
5. Spelling
6. Capitalisation
7. Punctuation
8. Usage
9. Arithmetic Concepts
10. Arithmetic Problems
11. Conservation
12. NIBS
13. Concept Formation Total
14. Matrices
15. Row and Column
16. Intersections
17. Logical Thinking Total
18. Iatersal-Naterral Scale
19. Cognitive Preference
20. Socioeconomic Status
21. Problem Solving Total
22. Sensing and Idontifying
23. .Clarification 1.,
24. Clarification II
25. Prob-saiexts
26. Pre Solution
27. Problem Solving I
28. Problem Solving II
29. Problem Solving III
30. Words
31. Sentences
32. Commas

33. Other Punctuation
34. Average Sentence Length
35. Standard Deviation Sentence Length
36. Average WOrd Length
r. Standard Deviation W Length
38. Oral Paradigmatic
39. Oral Homogeneous
40. Written'Paradygnatic
41. Written Homogeneous
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Appendix XIII

Table 110

Grade Two Variable. Nimes and Numbers

1. Word Knowledge
2. Word Discrimination
3. Reading
4. Conservation
5. MISS
6. Concept Formation Total

7. Matrices
8. Row and Column
9. Intersections

10. Logical Thinking Total
11. /sternal External Scale
12. SociOeConalio,Statut
13. Problem-Solving Total
24. Sensingland Identifying
15. Clarification I
16. Clarification II
17. Problem Parts
18. Pre Solution
19. Problem Solving I
20. Problem Solving II
21. Problem Solving III
22. Words
23. Sentences
24. Cobbles

25. Other Punctuation
26. Average Sentence Length
27. Standard_Deviation Sentence Length
28. Average.Word Length.
29. Standard Deviation Word
30. Vision 1
31. Vision 2
32. Vision 3

33. Vision 4
34. Vision 5
35. Vision 6
36. Viision 7.

37. Vision 8
38. Vision 9
39. Vision 10.

.140. Oral_Paradygmatic
v--141. Oral licelogeneous

42. Written- ParsAystaatic

43. *Mei Hcaogeneatus

266
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Table 1.11

Grade Pour Variable Nome and Numbers

1. IntelligenceVerbal
2. IntelligenceNon Verbal
3. Vocabulary
4. Reading Comprehension
5. Spelling
6. Capitalization
7. Punctutiiiion
8. Usage
9. Arithmetic Concepts

3.0. Arithmetic Problems
11. Conservation
12. NIBS
13. Concept Formation Total.

Natricel
3.5. Roy and_ Collis
3.6. Intersectiotis
3.7. logical Thinking Total
18. InternalExternal Scale
19. Cognitive Preference
20. Socioeconomic Status
.21. Problem Solving Total
22. Sensing and Identifying
23. Clarification I
24. Clarification II
25. ?roblesi Parts
26. Pre Solution
Er. Problem Solving I
28. Problem Solving II
29. Problem Solving III
30: Words
31. Sentences
32. Commas
33. Other Punctuation
34. Average. Sentencv.

35. Standard DeViatidii- ntence Length
36. Average Word Length
37. Standard Deviation Word Length
38. Oral Piratic
39. Oral Nomiageneous
40. Written Paradypatic
41. Written Blingensout
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Table 112

Grade Six Variable Names and Moberg

1. Intelligence-Verbal

2. Intelligence-Non Verbal

3. Vocabulary
4. Reading Comprehension
5. Spelling
6. Capitalization
7. Punctuation
8. Usage
9. Maps
10. Graphs
11. References

12. Arithmetic Concepts
13. Arithaietic Problems

14. Conservation
15. NIBS
16. Concept Formation Total
17. Hattices
18. Row and Column
19. Intersections
20. Logical Thinking Total
21. Internal-External Scale
22. Cognitive Preference

23. Socioecomsmic Status

24. Problem Solving Total

25. Sensing and Identifying
26. Clarification

27. Clarification II
28. Problem- Parts

29. Pre Solution
30. Problem Solving I

31 Problem SOlving II
32. Problem- Solving III

33. Words
34. Sentence
35 commits
36. Sher Punctuation
37. Average Sentence liength

38. Stander4Deviationlentence Length
39. Average Word Length

40. Standard Deviation Word length
41. Unity
42. ;Dovelorment-
43. 'Imagination

44. toverall Quality
45. Orel Paradygmatic
.46. Oral Homogeneous

Vr. Written Paradygmatic

.118. Written Homogeneous

270
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